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1.0 INTRODUCTION

There is a large amount of programming being performed
by the LEC, Applied Mechanics Department, Structures Tech-
nology Section for the purpose of supporting the original
development and update programming of applications programs
for the Integrated Structural Analysis System (ISAS). This
discussion and outline are presented in an attempt to lay-
out a standard document format which will be rigidly held

to in the preparation of program documents.

The fact that documentation is required for all program-
ming work performed by LEC for the NASA/JSC, Structures and
Mechanics Division, Structures Branch has previously been
agreed to by both parties. The documentation thus far has
been satisfactory for the most part but there has been a
persistent inconstancy in the document format and content.

It seems that the largest difficulty is the programmers
requirement that both a program document and a users guide

must be combined as one document,

A review of the time being spent.on documentation versus
time estimates on task agreements indicates that documentation
effort is being underestimated. The additional information,
formatting, gathering, and preparing considered herein may
cause future documentation estimates to double past estimates
but this will still be a small portion of the total task effort,

The document suggested to alleviate the existing diffi-
culties is described within this guide. It is designed so
both programmers and program users who desire or are required
to work with the program sometime in the future will have

sufficient information with which to use or alter the program,

/

The intended document format is outlined and described in
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Section 2 of this guide.

Documentation which involves changes, additions, and I/0
capability revisions to existing programs will follow the
format of Section 2 as closely as practical. The documen-
tation in this case will not normally involve the entire
subject program, only those portiong which have been added

or modified.

There are sufficient appendices included in this guide to
give the programmer a good idea of what is intended by the
verbal descriptions in Section 2. Appendix A consists of
a checklist which should be reviewed each time a program-
ming effort is documented. Each item which appears on the
checklist and pertains to the programming performed should

be included in the planned document.



.2. 0 DESCRIPTION OF PROGRAM DOCUMENTATION

Each subsection of Section 2 is a description of an identi-
fiable portion of the intended program document. The outline

of the new format is shown in Figure 2-1.

There will be no discussion of the title page, approval
page and tabhle of contents within this gquide, except to say
that previous formats for technical memos and program docu-
mentation are acceptablé as they have been in the past. The
specific format here will vary with the importance of the
subject document and the formality with which it is felt
that it should be documented.

The numbering of subsections within Section 2 will be

like so:

2-1.0
2-2.0
2-2.1
2=2,1.2

»
-

etc.,

so as to be able to identify these subsections from primary

subsections of this document.
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2 - ABSTRACT

The abstract is a concise description of the capabilities

of the program. Whenever possible it will be written on

JSC form 143, entitled, "JSC Computer Program Abstract".

The abstract will describe program input requirements, the
program's operational characteristics, and the program
output in general terms. The programming language and the
required computer facility description for using the program
will be included.

A program number will be obtained from the ADP Computer
Program Sharing Library when the subject of the document is
a newly developed program.



2-1.,0 INTRODUCTION

The introduction contains the purpose of the program

including background data leading to the request for the pro-

gram development. The relationship of the subject program

with other programs and/or systems is discussed in this

section.

A flow chart showing interrelationships may be

placed in this section if it adds to the clarity of the

explanation. Also included in this section will be a des-

cription of the programs scope OX problem solving capability.

Other items which may‘appear in this section:

'The program name and acronym if any.

Broad description of planned input sources.

General type and size of problems which the program
will solve. _

Broad output description and where the output is

intended to be utilized.



2-2.0 PROGRAM DESCRIPTION

This section is intended primarily for the analyst who
is interested in a description of the technical details and
solution procedures used in the development of the program.
The engineering or scientific problem formulation contained
in the program will be presented in this section. Also the
methods for achieving a numerical solution to the formulated
- problem will be described here. Broad statements leading
into the following more detailed subsections will be presented

in Section 2.
2-2.1 General Description

Begin to describe in detail all the analytical capabilities
which have been designed into the program. A physical
description of all the required input information will be
presented in this subsection along with a similar description
of the program's output. An explanation of why this inpﬁt
and output is required,optional-program capabilities, and

I/0 will be outlined in this section.
2-2.2 Technical Description

This subsection contains the technical solution flow des-
cription and organization of the program. Flow charts detailing
the path through the analytical solution may be presented if
they are helpful. The method of applying numerical procedures
for solving the analytical problem are described., It may be
of some value and clear-up the presentation for large pro-
grams if the technical description, Section 2.2, is split

into two headings: the first, Analytical and Problem For-

_.7_,

mulation: the second, Solution Considerations.



2-2.2.1 Analytical and Problem Formulation

The actual engineering or scientific problem to be

solved by the program in equation form should be detailed

in this subsection. This section could start with a nomen-
clature page to put symbol explanations in close prokimity

to the symbol equations. The program variable name could

also be related to the symbols and nomenclature if it would
clarify the document., Several subsections might be used to
describe various analytical methods which might be used within

one program.

2-2.2.2 Solution Considerations

Logical construction of the program design to achieve
problem solution will be spelled out in this section. All
numerical techniques used for eguation solution will be
described in detail within this subsection. Additional sub-
sections may be used in large size programs for clarification.
If additional function flow charts can further clarify the

explanation they will be included here.
2-2.N Additional Subsections

It may be appropriate to describe the functions of the
mathematical subroutines briefly if analytical flow charts
are presented within section 2.0. It may depend on the
program individuality whether subroutine functions will better
he described here or within the next section, 3.0, Usage.

Other items which could appear in this section
e Information to explain details and relate program
sections

@ Definition of Major Internal Variables __(521
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2-3.0 PROGRAM USAGE

This section is intended to be the program users manual.
Tt must contain sufficient information to emrable a new program
user to successfully utilize all the capabilities of the |
program, Input, output, special characteristics and sample

problems must be thoroughly_described and discussed.
2-3.1 Program Organization and Operating Characteristics

" An overall program flow chart will be presented in this
subsection. This overall flow chart can be used as reference

throughout this section.
2-3,2 1Input Description
A detailed description of the input reguired for all
options of the program will be placed within this subsection.

Other data to appear here will include:

A deck setup description

e Input data detailed formats for card; tape and drum
input - also terminal

e Description of input data and units required

e DProgram symbolic names and mathematical names

e Reference to sample problem input data
2-3.3 Output Description

A detailed description of all output options available

to the user. Data to be included here will include:

e Diagnostic descriptions and solutions

-



Detailed output descriptions of content and formats
References to sample problems
Where and how output is used - hard copy, tapes,
plots .

e Distinguish between calculated output and output

which is echoed input
2-3.4 Sample Problems .

All the information necessary to reproduce the sample
problem should be contained and explained in this subsection.
Program features and options should be pointed out. Compar-
ison of results with an independent solution should be made

if possible.

The physical problem being solved must be completely
described here. Physical and geometrical properties required
for the solutioh must be supplied or the method of obtaining
them defined. Drawings or sketches clérifying the problem
are to be included.

2-3.4,2 ‘Input Deck

The sample problem input deck is to be shown and explained
by relating input parameters to physical quantities. Input
file formats are to be shown and explained. Input tape units

are to be identified along with input tape format descripticns.

2-3.4.3 ' Sample Problem Output

A description, explanation, and discussion of sample pro-

blem output using hardcopy listings as a reference figure.

_;/257_.



2-3.5 Discussion of Program Characteristics

A discussion with reference to the sample problem of
such program characteristics as run time, number of pages
output, special features and options, and various modes of

output.



2-4.0 SUBROUTINE DOCUMENTATION

This section of the program document is intended to pro-
vide significant information related to the programming aspects
of the program. Such data as the language it is written in,
the computer and system it was written for, overlay infor-
mation, and the required core storage fér the program should
be written into this section. Other pertinent information
regarding future improvements, existing problems, and special

program features should be spelled out here.

A light introduction to the documentation of program

routines could alsc appear in this section.

Refer to Appendix B and C for examples of subroutine

documentation,

2-4,1 Main Program Description
A description of the purpose, function, and organization
of the main routine of the program is presented in this
section. An overall program flow chart should be presented
unless the program is a minor one. An overlay listing and

a listing of the main program code should appear in this part.
2-4,2 Common Block Information

Programs having several named common blocks should use
this section to describe them. A listing of the variables
contained in each block should be shown. Usually these
variables will be defined within the section describing each
subroutine so they probably will not have to be defined here.

The use of Fortran Procedures to incorporate common blocks



within various subroutines should be described if used. A
common block versus subroutine matrix showing which common
blocks are contained ineach subroutine should be placed in
this sectioﬁ.

2-4.3 HNamelist Information

Describe namelists used in the program. Associate the

namelist names with the variables within each.
2-4,4 Parameter Information
In a case where extensive use is made of parameter con-
stants a section such as this can be used to identify and
describe the parameters and their use.

2-4.,5 Subroutine Description

A general description of each subroutine used within

_the program and its use should be written in this section,

2-4,5,1 ' Subroutine ABCDEF (First subroutine)

For each subroutine of significance the following data

will be included:

Subroutine function
- Required subroutine storage
List of important parameters
List of important input variables
List of important output variables
Description of tape and other mass storage input f?
Description of tape and other mass storage output .7432"

List of error messages and method of error correction
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Printed output description
Library routines required

Flow chart for large subroutines

Listing

‘2—4.5.2 Additional Subroutine

2-4.5.N Additional Subroutine




As Reqguired

As Required

| 2-5.0 REFERENCES

2 - APPENDICES

—
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3.0 UTILIZATION OF DOCUMENTATION PROCEDURES

The procedures described in this documentation guide
will result in large documents. The documents will contain
everything useful that there is to know about the subject
program except for extensive user experience descriptions.
The information within the documents, written to the format
described herein; will have analytical data presented from
an analysts point of view within Section 2., user infor-
mation presented from a users point of view within Section 3.,
and programmers information presented from a programmers

point of view presented within Section 4.

This guide will be distributed to all programmers per-—
forming category 1 program development. They will be instructed
to use this guide for reference when documenting new programs
and making changes and additions to existing programs.

Appendix A, a checklist to be used when writing a program
document, will be reviewed when each program document is

written.

It is intended that a continuing review of documentation
will be exercised s0 as to insure that the Structures Branch
of the Structures and Mechanics Division receives the most
efficient program documentation that can be written. Con-
tinuing feedback from technical monitors, program and docu-
ment users regarding documentation gquantity and quality is

expected, helpful, and appreciated.

~ /é‘



AFPPENDIX A

Scientific Program Documentation
Checklist



1.

SCIENTIFIC PROGRAM DOCUMENTATION

CHECKLIST
ABSTRACT
___JSC Form 143
INTRODUCTION
___ Program Purpose {general) ___Relationships to other progral
. Background Information ___ Program Scope
Source of Input ___ Output Utilization

2. PROGRAM DESCRIPTION (Equations and Method of Solution)

3‘

General Description

___ Program purpose (specific) (physical significance)

————

———

—_—

Program capabilities, options

Computational philosophy/logical development
Input/output parameters

Input/output media utilized

Technical Description

Analysis

Problem formulation

___EquatiOns {math model)
___ Math symbol definitions

Method of solution

System design

Numerical techniques

General flow chart

—

USAGE (Program users manual)

___Overall Functional Flow Chart //§?

Input Description

——

Data specifications (type, format, units, options)

card specifications (card columns vs data identificatio:

___ Tape specifications (record, word vs data identificatio:

A-1



Program Run Preparations
Deck set-up
Special control cards
Special I/0 devices
Non-standard routines

——

Overlay structure

Qutput Description

Identification-printer output labels and headings
Identifications-non-printer (plotter, punched card, etc.)
labels and headings

Variable descriptions (format, units of measure)

Tape output (record, file, word definitions)

Programmed diagnostics (message, source, and action requir

References to sample problems

Execution Characteristics

e® Restrictions
Analytic

Hardware

Storage

Programmed diagnostics referenced

se Running Time/Lines of Output
Method of estimation

Maximum estimate

e® Accuracy/Validity
Double precision arithmetic operations
Loss of numeric significance.
Relation of output significance to input
validation or verification of program (calculator or
comparison with other programs)

Sample Problem
Problem Description
Input deck, tapes, and files

___ Output description and explanation _}/4;2;
Plots



4. SUBROUTINE DOCUMENTATION (Progfammer Document)

e Main Program Description
Overall flow chart
Listing
Map
Input

. Output

e Common Block Information

cross reference matrix

Namelist Information
Parameter Information
Subroutine Description
Individual routine functions
ee Individual Subroutine Description
Function

Storage

. Parameters

Input variables

Qutput variables

Tape and mass storage input
Tape and mass storage output
Error messages and correction
Normal output

Library routines

Flow chart

——

Listing

5. REFERENCES

Technical references

Related program(s), routine(s),task descriptions

%-



APPENDICES

e Tables

Tables in appendix (too large for text)

e Figures

___ Figures in appendix (too large for text)

e Listings

r—

Listings in appendix (too large for text)



APPENDIX B

Sample of Subroutine Documentation

(3 subroutines included)
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4.4 Subroutine Description

The functicns of the subroutines which have been added to

the FRISBE Program and the added capabilities of altered

subroutines are described below.

ROUTINE

DREAD

FCREAD

FILE

FOCORD

ORIGINAL PAGE 15
0% POOR @it l

* FUNCTION

Additidnal namelist capability has been added

. to this subroutine so controlling data for

reading flight condition and force coefficient

files can be read into the program,

A routine which reads a flight conditions file
from tape. This routine will not necessarilly
read the ISAS Flight Condition File resident
on drum storage. A start time and an end

time are obtained from namelist input in DREAD.
All flight conditions between the start and
end time are rcad and stored in core {COMMON
Block AERO).

This routine replaces the EXEC-2 library routine
also called FILE. ' There is no similar routine

in the EXEC-8 library so this routine was written
in Fortran to perform the previous function of the
EXEC-2 FILE routine. The routine skips a
specified number of end-of-file warks before

beginning a rcad or write.

A routine which reads force cocfficients from
an TSAS formatted Force Cocfficient Data File
(on drum sto: wge) for the flight conditions
which are indicated from namelist input or

from the Plight Conditions Filed —
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ROUTINE FUNCTICN

INTEG The output of the ISAS Flight Conditions Tape
File (FRISBE output file) was altered slightly
to make the format compatible with the other
"Batch Flight Condition Files". '

INTERP This subroutine has been altered to include
the capability of interpolating two force data
files to construct a combined applied force

file for dynamic response analysis.

TREAD The previously existing subroutine which is
used primarily for reading tape data input
has been altered to controi the reading of the
flight conditions data from tape and the force
coefficient data from drum file storage.

The subroutine also controls the force inter-
polation used in the construction of an exter-

nal forcec tape.

4.4.1 Subroutine DREAD

The purpose of subroutine DREAD is to read namelist data in
namelist SIPGFPP. The added variables to be read arc control
parameters for rcading ISAS files and accuracy recquirements
for sclection of force cocfficient sets from flight condition
specifications.  An output control paramcter may also be |

read threuyh SIPGEP

QRIGINAL PAGE IS

OF POOR QUALITY OZ%
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STORAGE:

JBANK
DBANK

PARAMETERS:

NIMAX
NFMAX
NLMAX
NTMAX
NNMAX
NDMAX
NMMAX

16058
140008

SIZE

25
200
75
50
150
400
50

INPUT VARIABLES:

MACH

AL PHA
BETA

DELTAE
DELTAR
FCrILE
FOCOFL
CNFGCK
TIME

QPSI

MACDIF
ALFDIF
BETADF
DELEDI
DELRDF
OPFCHK

i B Rl B B e B Bl ol e s e

OUTPUT VARIABLES:

MACH
ALPHA
RIVEA
DELTAL
DIL'TAR
FCI'ILE
FOCOIPL
STARTM

. ‘:,", "j-,‘.]\_'_',[\!D'l‘ M

4
i

TImMn

QrsIt

CHFGCK
MACDIF
ALYDILIF

Number
Nunmber
Number
Number
Number
Number
Number

of
of
of
of
of
of
of

DESCRIPTION

interface loads - max.
external forces - max.
nodal point accelerations
time points - max.

nodes - max.
degrees-of-freedom - max.
modes -~ max.

Mach number array.

Angle-of-attack array-

Yaw angle array

Elevon angle array

Rudder angle array

Tf true read flight conditions tape
If true rcad force cocfficient file
Configuration ID word

Flight condition time array

Dynamic pressure array

Accuracy
Accuracy
Accuracy
Accuracy
Accuracy
Print control

Refer to

Starting
End time

Refor to

requirement for MACH array

requirement for ALPHA array
requirement for BETA array

- maxe.

requircment for DELTAE array
requirement for DELTAR array

|

input variables

|

time for the run
for the run

input variables
! :



BETADF Refer to input variables
DELEDF
DELRDF
OPFCHEK

PRINTED OUTPUT:

The printed output from subroutine DREAD includes the modal
tape title and the case title followed by namelist OUTPT.
Namelist OUTPT is a previously existing namelist to which

has been added the variables MACH, ALPHA, BETA, DELTAE, DELTAR,
' FCFILE, FOCOFL, STARTM, ENDTIM, &nd OPFCHK.

LISTING:

A listing of subroutine DREAD is shown on the following eight

pages.
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DREAD

184w
1850
1B&e
187w
188
187
190
191»
192
193

134

195

1956

197
j 98
IRAR]
200w
201e
202
202«
204e
205
20be
207
208+

. 20%

210
2ile
212
2i3e
214
2iGe
2lbe
217w
218+
21%.
220
221+
222»
223
224»
225
226s
227«
228»
22%
Z230»
FRBR)
232«
233
234e
215
FALY]
237
23Be
23%e
2400

[ A X FE X

160

180

190

2060

210

220

230

240

250

260

270

280

290

GO T4 190
CONTINVE
PRIMT |70

FORMATEIML 337X+ "*eeaERROR ENCOUNTEKRED

PRINT 160, LOCOHD NFLES

FORMATIIOX " LOCONDmY 4 13,2 s "NFILESSY, 123}

ERROR= 4 TRUE

RETURM

CONTIRUE
LDcHDI®LDCONp=|

CALL FILECIMPUT (LDCNDY)

READ (IHPUTY (TITLE(T) 1™l i2)

PRINT 200, TJTLE

FORMATUIHI 415K+ 'MODAL TAPE TITLE [5 sees® 12a6 s 0veenl)

PR{NT 210, CTITLE

FORMATIZZ//7 318X "CASE TITLE 1S e®eeai  12ab,vegsonr’)
READ {INPUT) NOFsNUMBHD»01CXYZ41teli®1 KOF)+NODESsONODEIDLELIm},
IRODES) s LV XMATUL 3 d ) o dml 30, 1w] (NODES] o {DMASS[ ) 4] ™1 NDF 1 GHASS

TILT=TILT/57,29578

=D

IF{+NDTeALLHQD)} GO TO 230
NNH=MODES(]]

DMpxDAMPIL L}

[¢=0

IFIDAHPL2),GTeDsQ) 1C=)

IF (RS oG TaNMHAX) NNHMaNHMAX
TFENNMLGToNUKBHMD) NNKaNUMBMD
D0 220 131 4NNM

MCDES{1)=]

IF(ICeHE«Q}l GO TO 220
DAxP{[JuDHp

CGKTINUE

G0 TO 240

CONTINUE

=141

IF{f«GTeNMMAX) GO Ta 240
IF{“OCESIETY+NELD) GO To 230
CONTINUE

Nwm =]

IF(NNMaLE«NUMBMD) G TO 246U
00 250 1C2=2l 4NNH

[F(MODES{{CZi1oGTaNUMBMD) MODES{ICZ}=0

ConTINUE

NNMeNUMBMD

CONTINUE

WRITE (&+0UTpT)

I=)

CONTENVE

LRS!

IF(L.GTeNFMAX) GO TgQ 280

IF(FQRHIDII).NE+D) GO TQ 270

CONTINUE

NFSe]=]

Isy

CONTINVE

i+l

IF{1.GTeNJMAX} GO To 300

INPUT DATAw®es®, /)

g1 AOVd TYNIOTHG

RITTVAY H00d HG

GATE

UREAQDISI
LUREAJ]SH
DREADISS
UREADISS
PREALIS?
DHREAUISE
DREAD1SY
DREALIG0
DREADI G|
OREADLLGZ
DHEADL &3
UREALLSH
PREAQLIAG
DREALIGG
UHEAG1&?
UREASL1GS
DREADIGY
DREADLITZO
OREALLT,
UREALITZ
LREADL]IT]
CREALLTH

DREADLTY

UREADLTS
DREADIT?
OREAULITD
UKEAGCY?Y
OREAWIBD
OREARD] G}
GREADIBZ
OREALILSB]
DREAULEY
UREADLIBS .
CREALLES
DREADLG7
UREARL1DPE
UHEAL)BY
DREADITU
DREAD] 9]
CREAGLIYZ
DREALYITI
DREAUIZS
DREAS]Y2
UREAL1IFA
DREAUIYTY
LREAU1%S
UMEALLT?YT
OREAUZ0D
DREADZU|
vRE ko202
UREALZUS
DREALZUM
LREAD2US
DREALZUS
LVREAULZO7
DREADZUB
DREAL 209

111374

SouITs
cosdio
0aG2lo
pouwdlil
oncitld
Goudzy
o2u3z2}
ooudza
anui2?
upaL3az
gac3di
0auias
DoG3Ns
0auass
DC035%
DOudbs4d
0DU3Ib6H
Goales
oouR3é
CoGS%!
couN42
DI LT
000444
Cooubh0
GoUNS])
Cluhn?
oDGGn72
Cows01)
aciesde
DCohID
G332
QDusi 4
OO0S &
GLus2¢
cals52n
coih22
Coub24&
D0U=32
006532
pnesay
poshssD
ocLbuN5
Gouosy
J0L5H4
ooL3a?
gnasaz
onousé2
030565
BlhuassS
Gooba’
0Goh73
ooos77?
oousL?’
nouéit
gous0d
pDoVBO%
poaeda

PAGLF



11-d

-

L '}6
%%,
tugb,s DREAD *%%avs %{P BATE 111374 PAGF

00540 241 1F (LONODE(1s1)NEeQ) GO To 290 e DREACZ2IU cacel2
00542 2420 300 CONTINUE prReAav2ll - DOuel?
00543 T243e NLOMD=ET =1 ’ . UREADZ2IZ 0p06L7
0as 4 24b4e IF{NLDONDEQr | sANDLLDONODE(L 1) 9FQe0} LOADS=,FALSES DREALZILED uoue2l
DOSas 245 FPRINT 310 - ‘ UREALZh 4 0ngéso
ans70 246 ; 310 FORMATUIHLSOX, *CO=OROINATE DATAY ;77 426X tNODE 13X e PNOW P s 1700 i, DREAVZLD COUb&D
Q0570 247 LISX, *Y W ISKYZ7, /) . DRE&S2Le DNGeLD
gaos7l 248e - pu 330 K=i,NQDES UREAZ217? a0uéess
D0s 74 249« PRINT 320, NODEID(K} Ky {XMATIK LI sb=1,3) DREALDZ21E GNué&0
gosgH 250 320 FORMATIZSX,I15,2Xev (v el3:*) % 5K, 3F15+2) cREADZLY coub7?
004805 251 330 CONTINUE DREASZED opuer?
Q0s&q? 252s PRiNT 34D UREAD221 onoer’
00511 253 A40 FORMAT(LHL 45X HMASS HODEL%y/ 7/ 18X+ MASSES ARE GIVEN IN LE=SEC 2/icREAC2Z2 Dourod
004631 254w IN anD INERTIAS ARE GIVEN [N LB=IN=SEC 2Vy//}) LREAD22] gourol
0042 255 PRINT 350, UIDXYZ(J)1adsDHASSEJ)»dalHDF) CHEADZEM gnazoa
0B 22 256 R 350 FORMATIH4[3X. 15, L 1302} 30 1pPELOLINY SREAU22S 0an72o
QDs 23 257 RENIND MTAPE DREAIZ2 ooc’20
D0g 24 258 REWIND IPHIS CREAL227 tout23
00&25 259+ ARITE (1PHIS] NUMBHDIGHASS»(DAMPIK) sK®1 (RKM), (MODESTII)slmlaNNAY, GREALZZ0 GoG724&
00425 260e ] {TTABLEIL) sL=1,NTHAX] OREAWZZT opns’2é
00445 2610 WRITE (IPHIS) (SCALEU(LRsFai NFS) DRELCZIL GnL7sa
0Gsgd 262 tFIFORTAP) GO TO 27D UAEA223] co0on7 64
DU&5S 26} DO 360 §=1 4 NTMAX DRTAS23Z oao??l
00450 244w WRITE (]PH1S) CFLALYFZCL) aFd 0 aFal1d FSUL) yFoLIDsFT78I)FBLED, DREALZ33 0GuT7
006s0 245w 1 recx:.rlot11.rltt;».F12(li.rlstln,Flﬁxii.rlsi:l.F;afl).517z1). UREALIDN gou7 7
DBess0 2aos ) Zrlﬂ(]I.FI?IIJ.FZU![J.leii},rzziIl.FZJlI).FZH(IJ»FZS(I).FZb(lJ. GREALZIS pou??)
D0&g0 267 3F2711).fZBII!.FZ?(I).FJU!II.F31¢IJ.FJZ(II.FJ3£I):F34(IJ.F3S(1>, UREADZ 38 apa77i
00640 268w ﬂraat::,F371Ir.raatll.rswixn.rﬂall).F*ltli.qutl).Fﬂsill.qulil. DREAL2IY poul7y
00640 269 SFEAG (] FsF9611)FUT (L) sFaBlLI,Fa9 0T FS0CIN) DREAU238 ooC77i
g0744 270w 3460 CONTINUE UREALZIS pol1aen
D07ah 27te 370 CONTINUE : UREAWZYD pnilsa
007a? 272+ Enp FILE L[PH1S DREADZH] GOid&0
007s0 273 REAIND LPHIS DREAD242Z L EREY
00751 274 WRITE {HTAPE) 11DxYz (1) dmlyNDF Y P LIDACCIR) aK=l s NLS] EFORMIDILY ot DREAUZYD uploss
o775l 275+ 1 1 4NF5! DREADZHN gnlues
DO7s7 276 WRITE [MTAPE} XREF|YREF.ZRLF|iNODE181Ilnl'l.NDDES).IlKNA?ll.Jl' JREAu 245 goll4l
00747 277 J o Jwled) o I8} 4 HODESH ¢ (OMASS{K Y 4 K=l NOF) ) UREALZHWE pDOl1M]
al0y3 275 WRITE (MTARE) lthcDODtI-Jl.:-L.J)-Jll.Nlnnx)oi(LDNoDEtx.ni.Kﬂl. DREALZNT gLl
01013 279 ) 1 NIHMAXDY yMa] yNLOND) +LDIND UREALZHG LEREA
01034 280s WRITE (MTAPE} :lNODFITil.di,l-l.NEHAK)nJ’l.i)n(lFDRXYZ(Iqu.i'l.3;9?5402*? DOo1Z14
o1034 281 Lag=1s3)  LLAFTXRYZiagholml  3bsdal s ) CREALZDY o01214
010s3 202. WRITE (MTAPE) lDAHPtII-1'1.NNH}.IDISPL(I’nI'IuNNHlanELOClKiux-l. SREATZOI Gn1237
0t0gd 283 1 NNM) yGMASS LREAC252 00§37
Olin2 284 © WRITE (MTAPE} STPSIzuBGNPRT.EHDPRTutBGNTiﬂil)-lBlaNDELTAI. DREAG233 Q01264
0lip2 285 LIDELTIMIK] yKa]l yNDTME} DREAL2D4 oolZa4
0t11? 284 WR{TE (HTAPE} REPORT«LOADS . UREAU 255 Co: 305
01123 1 287e WRITE I{MTAPE) TILT UREAUGZ29S o133
D124 288 END FILE MTAPE DREAG257 co132o
o127 FL:RR REWIND MTAPE UREA 298 po1d23
Nlia 290e REWIND 1LINKS ORECAUZOY cn1idzs
o133l 291 WRITE {ILINKS) NOORRsNOSRML NOSRHMRINOTANK UREADZ2LU 001331
0l137? 292 WRITE [JLINKS)} ((ronxfz(l.ul.|.1.JJ.J-1.3I.(lAFYxTZtl.JI-lllual. UREADZ2&L ca1dey
Di33? | 293e 1 Jmigdl GREAL2EZ LIELT!
01457 294 END FILE [LINKS VREALZ263 0n13s?
01§40 295 REWIND ILINKS UREAC 264 001362

1 r t 171 ETI 001365
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.

*ead,e. DREAD *ev,0e¢ DaTE 111374
011a% 298 WRITE (I5VafE) CFTILECT sgmia2)y s bTITLE( ) yumi ol DI CTITLE(K I VK], DN13rs
Gllah 299 12} ‘ noiLi?s
0122 angs ENGID=4 TRUES Qoiu2n
01203 30ls . EXTFORmTRUE, ' ooi1422
Dlzo% . 3pZe Lk yFALSE, ' pDl423
0lzg5 - 303 NESG=0 GOl1424
Olzpé 304w NLIHK=0 001425
012907 305 380 CONTINUE oo1427
012,0 ANk NLINEENL I NKE ) gQluz?
o121 in7e IFCNDDFITELeNLINK) agTe0)} g0 TO 3BQ pO143]
Dlz2y2 30Ba Ny fHeeNLENK=j Ug1423s
1214 IgTe NLKF=hLTHK+12 iR
01215 3)0s WRITELISTAPE) ENGIDEXTFORWNERGINFS NLKF INNH LNKIBGNTINELD g OG443
0i1z,5 Jlle I1BGKTIMINDELT A 001442
Qiz230 Ji2e WRITE LISTAPED (FORMIDULY  Em]4NFS) DO1464
012216 313 IFtuMLE«D) GO TQ 375 anid7s
03240 34 WHITE CISTAPE) (MODESIK) K=l 1NNM) poi1501
0Dlzud 315 3758 ConTImUE BB
01247 J1lbe. IFiNLINKeLEnQ)Y GO TO 385 poisls
0125l It7e. WRITE (ISTAPE} (lFDRXTZ(l,J).lIIl3!|lAFTXYZ(K.JlIK“1|JI|J'1|NLINKI gni&20
Ot246 318 3185 CONTINUE 001542
01257 119 RETURN DREAD24&S 0oL543
ol270 320w END DREALZ26SE QD1 404

END OF coMPILATIONS NO pIAGNDSTICS

@HDGs, eveves FOREAD woesse

a8

=

%'%

B

! ag
2
@

X

§



4.4.2 Subroutine FCREAD

The purpose of subroutine FCREAD is to read the flight
conditions file.

STORAGE:

IBANK
DBANK

PARAMETERS:

NTMAX
NNMAX
NMMAX
MAXENG
MAXEID

MAXFEX

MAXLNEK
MAXEXY
MAXFXY
MAXLID
MAXLXY

10178
117468

Size

50
150
50
3
6 *MAXENG
6 *NNMAX
6
J*MAXENG
3*NNMAX
H*MAXLNK
3*MAXLNK

Number of
Number of
Number of
Number of
Number of

Nunber of
Number of
Number of
Number of
Number of
Number of

Description

time points - max.
nodes - max.

modes - Mmax.
engines - max.
engine ID's - max.

external forces - max.

linksg - maxX. . ‘
engine location dimension - max.
force location dimensions - max.
link forces - max,

link location dimensions - max.



INpyT VARIABLES:

FCFILE L If true read flight conditions tape
FOCOFL L If true read force coefficient file
STARTM R Start time for the run

ENDTIM R End time for the run

MACDIF R Accuracy requirement for MACH

ALFDIF R Accuracy requirement for ALPHA

BETADF R Accuracy required for BETA

DELEDF R Accuracy required for DELTAE

DELRDF R Accuracy regquired for DELTAR

IFCTAP I Unit number of flight conditions tape
IFCFIL I Unit number of force coefficient file
OPFCHK I Printout control

OUTPUT VARIABLES:

Type Size ' Description
MACH R NTMAX MACH number array
ALPHA R NTMAX  Angle of attack (ALPHA) array-
BETA R NTMAX Yaw angle (BETA) array
DELTAE R NTMAX Elevon deflection array
DELTAR R NTMAX Rudder deflection array
CNFGCK A 20 Configuration description
QPSI R NTMAX Dynamic pressure array
TIME R NTMAX Flight condition time array
NDMINC I 1 Number of flight conditions stored

TAPE AND OTHER MASS STORAGLE INDPUT:

Input to this subroutine includes flight condition file data
containing previously described variables. The data is

read from unit IFCTAP which is numerically designated as
unit 19. This unit must contain the tape containing the
desired Batch Flight Conditions File . The format of this

file is described in Appendix A.

ERROR MESSAGLES AND WARNINGS:

o "Tiikl REQUESTED START TIME IS NOT ON THIS FILE. SOME
RECORDS MAY NOT BE PRESENT",

The run time¢ is automatically set to the start time of the

flight conditions file. _ , — E ;;



e "THE REQUESTED STOP TIME IS NOT ON THIS TAPE. SOME
RECORDS MAY NOT BE PRESENT".

The stop time is automatically set to the end time on the

flight conditions tape.
PRINTED OUTPUT:

The printed output from FCREAD is controlled by input
variable OPFCHK:

1. If OPFCHK.= 0 Only the title of the flight conditions
tape is output

2., If GQPFCHK = No additional output

3. If OPFCHK = 2 Namelist INPUTL and INREPT are printed.
INREPT each time a flight condition is
read.

4. TIf OPFCHK » 2 Namelist LKMODS is printed for each flight

condition read.
Refer to Section 4.3.1 for namelist description,

FLOW CHART:

A detailed flow chart of subroutine FCREAD is shown in 4.4.2.1.

LISTING:

A listing of subroutine FCREAD is shown in 4.4.2.2.



4.4.2.1 FLOW CHARY OF SUBROUTINE FCREAD

FROM DREAD

N |
Enter
. FCREAD

REWIND FLIGHT
CONDITIONS TAPE

J
READ FLIGHT CONDITIONS TAPE-

ITITLE, ENGID, EXTFOR, NENG, NEXT
NLINK, NMODES, NLK, START, STOP

'g 200
3 _ READ EXTERNAL
FORCE I.D.'S

ENGINE I.D.'s

READ EXTLRNAL
FORCE
COORDINATES

READ ENGINE
COORDINATES

F

400
READ LINK I.D. READ MODES

NUMBERS

READ LINK WRITE INPUTI

FORCE NENG, NLINK, NMODES, LNK, START,
LOCATIONS STOP, ENGID, IDENG, LENGXYZ, EXTOR,
IDEXT, EX¥TXYZ MODES, XIDLINK, XYZLHEK

NEXT, NLNK, STARTM, ENDTIM

FIGURE 4~4,
SUBROUTLINE FCREAD FUMCTIONAL FLOW
B-16 '




ACCEL, CGLOC

540

FIGURL
SUBROUTTNY

4-4

B=17

{cont'd}
TFCREAD TUNCTIONAL FLOW

F T
510
READ (IFCTAP) T NEN
FTIME, FMACH, FALPHA, = 0
FBETA, DELE, DELR, FQPSI, -
THRUST, XFORCE, ACCEL,
CGLOC READ (IFCTAP)
540 220 FTIME, FMACH, FALPHA,
F NEX FBETA, DELE, DELR, FQPSI,
" = THRUST, ACCEL, CGLOC
530y T
EXTFO READ (IFCTAP) a 540
FTIME, FMACH, FALPHA,
FBETA DELE, DELR, FQPSI, '
ACCEL, CGLOC
' (FTIME N_ T
525 1 T —START?}/’
READ (IFCTAP) =
FTIME, FMACH, FALPHA, FBETA, STRIDF
DELE, DELR, FQPSI, XFORCE,
ACCEL, CGLOC
TIME (11) = FTIME
MACH (II)= FMACH
ALPHA(II)= FALPHA
1 BETA(II) = FBETA
READ (LFCTAP) DELTAE(II) = DELE
FTIME, FMACH, FALPHA, FBETA, DELTAR(II) = DELR
DELE, DELR, FQPSI, XFORCE, QST (I1) = FQrSl

1

WRITE NAMELIST
INREPT

27



LINK T
= 0 =
F
READ (IFCTAP) READ (IFCTAP)
LNKFOR LNKFOR, ZETA, ZETAD,
ZETADD

620
“ﬂgiai?’ T ~{ )630

F

READ (IFCTAP)
ZETA, ZETAD,

ZETADD '

WRITE NAMELIST
LNKMODS

1
II=II+1

CTIMEE—~
{‘1

ENDTIM)
Q\\\ < /// t
ENDIFF NUMINC =
: I - 1

rj-l
!

RETURN
TO TREAD
FIGURE 4-4 {(cont'd)

SUBROUTINE PCREAD PUNCTIONAL PLOW




bagtgn FCREAY [ EXTR R

.-BFQR15 P.FCREAD,FCREAD.
FOR Spix=L1/14/74=17:07

sUBROyYTINE FCREAD

sToRAGE USED: CUDECI) Aplal71 DATAID) Dl1746; g ANK COMMONLZ] 0OLOOU

CNMHON BLOCKS:

IPTAPE 800005 « cvmm e e -

4 1244}

"ENTRY POINT 001006

6ooa AEROD  ODDG74
e -UDOY- -
A0S  OLOGIC DODAGS

.- EATERNAL REFEREHCES

W 0&.— NRES o - ¥

dpo? NRBUS
aplo NIOLS

Dol N]1O2%

---- 0Opl2 H4DUs
upia HWNLS

SR PPL8 ——HERRIF - — — oo e =

sTORAGE ASSIGHMENT

By

IBLncxs TYPEs RELATIYE LOCATION, NAME)

1 cool ondl42 190, aool 0,015% 11nL 0041 Copg?t
b opol- - Ondlil p4pp - -fiGul - --00Ryte - i47g---— gOpl-- - fyoL2U
[Xe] Opgl og04 3% 2ta6 2021 Dao2i2 2ipL nfapl acp5t
- Daol unaznd 24545 nodl gan2zs 256G gtpl poo2u4e
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VELEDF
ENGIFF
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FlIAACH
ICARDS
LFCTAP -
pNpUT]

LNK

NENG
NUMENG
upLCD
START ———--
THRUSY
JFTh
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Duul- -
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guul
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e35L Ouud w NE1150 ACCEL
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TOENG pdun 1 o ndlhg poexd
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5000
130
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5001

150
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00| pH 3a
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DO01pH e

. 00105 o~ b
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0017 Be
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001410 13»
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DAt 15e
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Do1y2 17s
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Q0116 21
00136 . 220
o114 23

DA77 e . 24w
Qo7 25
00123 2ébe
g0} 21 27a
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4.4.3 Subroutine File

The purpose of subroutine FILE is to skip files on a tape.

STORAGE:
IBANK 408
DBANK 358
VARIABLES:
FNAME I "1 Filename
NSKIP I 1 Number of files to skip
ISTAT I 1 Status variable for FSBSFL

ERROR MESSAGES:

#"IMPROPER STATUS VALUE FROM FSBSFL IS XXX.
FILE NUMBER XXX CALLED BY XXXXXX."

* For correction check the number of files on the referenced

file to make sure there are as many as expected.

LISTING:

A listing of subroutine file is shown in Section 4.4.3.1

LIBRARY ROUTINES REQUIRED:

The FSBSFL routine is required by subroutine FILE to perform
the file skip function. Appendix F has a description of this

routine and its use.
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APPENDIX C

A Sample Documeﬁt Writﬁen to Follow

. the Suggested Format
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1.0 INTRODUCTION

TRAIL is an ISAS program intended for use as a batch run pro-
gram. Its purpose is to transform body loads from the mini-
mum node body load model to the finite element model which

has an expanded number of nodes.

This program calc¢ulates forces and moments for the finite
element model. The types of forces and moments which are
considered by this program include modal inertia, rigid

body inertia, and applied external forces and moments.

Loads Model input data comes from several files. Rigid

body inertia data can be obtained from the User Modal File

or User Weights File. Modal data is input by the User Modal
File. Applied Forces and Moments are copied from the
Compressed Aerodynamic Forces and Conditions File, Inertial

and Modal accelerations are copied from the Flight Conditions
File. Transformation equations are set up for input by the
analyst. For checkout of this program, transformation matrices
were input by cards. The intent for future ISAS work is

to have often-used transformation matrices stored in the

Transform Egquations File.

Program output is in the form of a NASTRAN compatible file
of forces and moments. The output is formatted as NASTRAN
Force and Moment cards and stored in the NASTRAN Input

Loads File. NASTRAN bulk-data, FORCE and MOMENT cards can

also be output.

Requirements for this program and its documentation were

obtained from References 1, 2, and 3, \_fzi;ifi
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2.0 PROGRAM FUNCTIONAL DESCRIPTION

The computations performed by this program include the deter-
mination of modal acceleration forces and the rigid body
inertia forces for each node-degrée-of-freedom. When these
forces are calculated for the loads model and after external
locads are read into the program the forces are transformed

to the finite element mddel. The flow and mechanics of the
calculations performed by this program are shown in subsections

of part 2.0 of this document.
2.1 General Description

The basic flow of the program is under the control of routine
MAIN and is illustrated by the flow chart in Figure'2—l.

2.1.1 Rigid Body Inertia Forces

The matrix of rigid-body forces and moments {FRB} acting on
the loads model is calculated by postmultiplying the inertia
matrix, GTM, by the six accelerations about the total vehicle
center-of-gravity. GTM is an NDF X 6 matrix which is obtained
by premultiplying Ei], the location vector matrix by the Dmmmﬂ

matrix.

[eTM]
[Fre]

[Mass] [c]
lctM]  [-accEL]

2.1.2 Modal Inertia Forces

The modal matrix, PHI from the User Modal File (UMF) is
postmultiplied by the matrix of modal accelerations [5] to
obtain the matrix of nodal accelerations, {NODACC}. {NODACC}

Postmultiplies the MASS matrix from the User Modal File, zi
creating the array of modal forces and moments, [FMOD]) Qéfgf

2-1
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BASIC FLOW OF THE TRAIL PROGRAM
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" {NODACC} [PEI] [Q]

fl

" {FMOD }

[-MASS] ' {NODACC} .
2.1.3 Transformation to the Finite Element Model
The matrix multiplications used to transform body loads forces

to the finite element model are illustrated in Figure 2-2.
The FFE matrices represent the finite element loads.

rigid ' ‘
body NDFp.  {FFEl} = [TRB] FRB ) NDF
inertia
 J
Applied NDFFE FFE2} = [TAP] { FAP )} NDF
| ‘,

I

T—_' [

Modal NDFFE FFE3 [TMOD:I { FMOD NDF
1 |

TRANSFORMATION EQUATINNG

Figure 2-2

The "T" matrices are transform matrices set up by the user.
FRB, FAP, and FMOD are the forces and moments acting on the
loads model, NDF is the number of degrees-of-freedom of the
loads model and NDF is the number of degrees-of-freedom of

I'E
the finite element model. . E~2é;
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2.2 Procedure

The FRB, FMOD, and FAP matrices are set up in subroutines
RBITRN, MILTREN, and AFTRAN respectively. The documentation
of these routines describe the processes used topset—up the
matrices. All three routines use subroutine TRANS to do the
actual transform. NASTRAN bulk data cards are punched for
each computed finite element force or moment. The NASTRAN
card data is also used to create card images which are
buffered into 20-card blocks and written on the NASTRAN INPUT
Loads File using NTRAN,

2-4



3.0 USAGE

The TRAIL Program was written in Fortran V and was developed
on a Univac 1110 computer with an EXEC 8 system to be utilized
within the ISAS. There are five ISAS files which are used by
TRAIL as input data. The output can be either in the form of
punched force and moment cards in NASTRAN format or card
images on a NASTRAN Input Loads File.

Program control is setup by information read into several
namelist groups. There is some namelist information which
has been incorporated into the program for checkout purposes
and will provide an optional means of data input for batch
run operation. The namelist can be initialized by reading
cards or, when ISAS is operable, from terminal input. The
transformation matrices are presently read into TRAIL as
namelist data because there was no ISAS file available at
the time of the development of the TRAIL Program. This was
also the case with the User Weights File and the Compressed
Aerodynamic Forces and Conditions File,-

3.1 Program Organization

A general flow chart of the program is presented in Figure 2-1

3.1.1 Operating Characteristics

Some of the problem size limitations are described below.

5%



Maximum size -~ degrees-of-freedom = 410
"ﬁéﬁéﬁ? Element number of modes = 100

120

Il

number of nodes

The above dimensions result in a total D and T
bank usage of 57 K

number of cases - one

A checkout of a problem with a 27 degree-of-freedom finite
element model used less than one minute of computer time and
thirty pages of print were ouﬁput. Since no higher degree-of-
freedom checkout problems were run. An accurate estimate of
time and pages cannot be made. The program user should observe
his program run time as he is getting familiar with the pro-
gram to obtain accurate estimates for future computer run
submission.

3.2 Input Description
Input for this program is composed of a control deck, a data
deck, and a series of input files. The description of the

control deck is shown in Figure 3-1 and details of input file
data and namelist follow.
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o

3.2.1 Control Deck Setup

(Back of dpch)

-
( . {data deck)

po8 B |
ﬁ%%&um QXQT BOB.

@PREP

r/ (compiler directives)

‘QFREE TRAIL.

éCOPIN TRAIL-

QREWIND TRATL.

QASG,T TRAIL,B8CX2007 Program tape

(gASG,T 10,8C NASTRAN Input Loads File -

rg%SGLE 9,F2 Temporary storage MASOFF

@ASG,T 8,F2, Temporary storage MTAPE

(g;SG,T 7,8C User Modal File

(gASG,T 3,8C, Compressed Aero Forces and Conditions Data Fil

ngsngmngg‘_Flight Conditions File Tape

/ o

Y

{iroar of dent;

FIGURE 3-1 DECK SETUP

2
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3.2.2 Data Deck Setup

STPDAT
CMASS

CINERT

SIDp

= Namelist Input

= Scale factor to convert mass to weight, default
is 1.0

= Scale factor to convert mass portion of the moment-
of-inertia to weight, default is 1.0

= Load set i.d. for creating NASTRAN card images

XCG,YCG,2CG=cg. of the entire body

UMF

OFFDIG
FFREAD

TIME
CARDS

NUMF

MODINR
RIGID

APPLYD

TRNOUT
MASOQUT

MODLOT -

= .TRUE., read mass data from User Modal File
.FALSE., read mass data from User Weights File

= .TRUE., off diagonal elements in the mass matrix
= ,TRUE., read flight conditions tape
.FALSE., (flight conditions file not used
= pime of desired flight condition
= If .FALSE. punching of FORCE and MOMENT cards
suppressed-default is .TRUE.

= Position of. modal data on User Modal File

= Modal inertia, rigid body inertia, and applied loads
computation flags, respectively - if .FALSE. the
corresponding load calculations are suppressed.

= Transform array, mass array, and modal data output
echo flags respectively - if .FALSE. the output of
corresponding array is suppressed. Default is .TRUE.

Y



3.2.2 Data Deck Setup (continued)

ACCEL = 6 accelerations read in if flight conditions
‘file not used, Units = in/secz, rad./secz.

$END

NNODES I3 Format - Number of Nodes

CONM1 cards

QEOF These cards are used only
| if the User Weights File

GRID cards is used. (UMF=,FALSE.)

@EQF

SASSGN - namelist input

DATNAM = 6HTRBbbb, identifies following data as rigid
body transform arrays

NDFFE No. of d.o.f. of finite element model

ASSGN1 (I,J), J=1,3), I = 1, NDFFE Provides information
about finite element data being computed

See subroutine documentation of TRANS

$SEND Namelist Input

$ARR
repeated IROW row number of transform array
for each TRB values corresponding to IROW
row of ‘
TRB $END

@EOF
SASSGN - Namelist Input
DATNAM = 6HTMODbb, identifies following arrays as

modal transform data’
optional if identical to wvalue
used for rigid body transofrm
ASSGN2 (I,J), J=1,3), I=1, NDFFE Provides information about
finite element data being created ~ see sub-

. routine documentation of TRANS

Namelist Input : 42; Zf

3-5
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3.2.,2 Data beck Setup (continued)

SARR
repeated IROW row number of transform array
for each
row of TMOD values corresponding to IROW
TMOD SEND
@EOF
SASSGN Namelist Input
DATNAM = 6HTAPbbb, identifies following arrays as
' applied force transform data
NDFFE opticnal if identical to value used

for preceding portion
ASSGN3(I,J), J=1,3), I=1l, NDFFE -~ Provides information about
finite element data being created - See
subroutine documentation of TRANS

SEND Namelist input
$ARR
repeated IROW row number of TAP array
for each .
row of TAP values corresponding to IROW
TAP SEND
@EQOF

An example of input deck data can be seen in the sample problem
input deck, See Section 3.4.2.3,

3.2.3 Description of Input Files

The description of each ISAS input file follows. The formats
indicated were obtained from the ISAS Functional Specifications
Document, Reference 2.

3.2.3.1 User Modal File (Description of one individual file}.

Created by: NASTOF
Output Method: Binary

Record 1 - 12 word title
Record 2 - NDF, NMODES, (IDXYZ(I), I=1,NDF), NNODES,

(NODEID(J) ,J=1,NNODES), (X¥Z(I,J),J=1,3;
I=1,NNODES), (DMASS (K) ,K=1,NDF) ,GMASS /7 —
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Record 3
FREQ, (PHI (J) ,J=1,NDF)
Record NMODES+2

Record NMODES+3 NODEID(I), (NAME(K,I),X=1,4),
I=1,NNODES)

Record NMODES+4 (RMASS(I),I=1,NDF)-

Record NMODES+3+NDF

Note: The last two items may not exist on all tapes.
3.2.3.2 User Weights File

This file does not exist at the present time, hoﬁever this
program uses the NASTRAN bulk data cards CONMl and GRID to

simulate the User Weights File. The format of these cards

is shown in Section 3.2.3.2.1 and 3.2.3.2.2 respectively.



3.2.3.2.1 Bulk Data Deck - CONMI

Input Data Card CONML

Description:

Defines 6X6 symmetric

grid point of the structural model,

Format and Example:

Concentrated Mass Element Connection

mass matrix at a geometric

1 2 3 4 5 6 7 8 9 10
@HMT - EID G CIb M1 Mz21 M22 M31 M32 fabc
CONMT 2 22 . 2 2.9 6.3 +]
thc M33 M4 M42 M43 Ma4 M51 M52 M53 [def
+1 4.8 28.6 +2
+ef M54 M55 Mél M62 M63 M64 M65 Me6
+2 28.6 28.6

" Field Contents
EID Unique element identification number (Integer > 0)
G Grid point identification number (Integer > 0)
CID Coordinate system identification number for the
mass matrix (Integer > 0)
Mij Mass matrix values (Real)
Remarks: 1. Element identification numbers must be unigue

with respect to all other element identification

numbers.



3.2.3.2,2 Bulk Data Deck-GRID
Input Data Card GRID Grid Point
Description: Defines the location of a geometric grid peoint

of the structural model, the directions of its displacement,

and its permanent single~point constraints.

Format and Example:

-1 v 2 v 3 4 5 6 7 8 9 10
EID ID CP X1 .94 X3 CD PS

GRID 2 3 1.0 2.0 3.0 316

" Field Contents

Ip Grid point identification number (Integer > 0)
Ccp Identification number of coordinate system in

which the location of the grid point is defined
(Integer > 0 or blank¥*).

X1,X2,X3 Location of the grid point in coordinate system
CP (Real) '
CD Identification number of coordinate system in

which displacements, degrees of freedom, constraints,
and solution vectors are defined at the grid point
(Integer > 0 or blank¥)

PS Permanent single-point constraints associated with
grid point (any of the digits 1-6 with no imbedded
blanks)} (Integer > 0 or blank*)

Remarks: 1. All grid point identification numbers must be
unique with respect to all other structural,
scalar, and fluid points in each NASTRAN run.

2. The meaning of X1, X2 and X3 depend on the type
of coordinate system, CP, as follows: (see CORD

\ww

card descriptions)



X1 ¥2 ‘X3
Rectangular X Y z
Cylindrical R ¢ {degrees) 7
Spherical R 0 (degrees) ¢ (degrees)

3. The collection of all CD coordinate systems

defined on all GRID cards is called the Global

Coordinate System.

All degrees-of-freedom,

constraints, and solution vectors are expressed
in the Global Coordinate System.

See the GRDSET card in Reference 4 for default options

for fields 3, 7 and 8.

Additional details on the use of these card formats can be

found in Reference 4, The Nastran Users Manual.




3.2.3.3 Comp'ressed Aerodynamic Forces and
Conditions File format.

56
words

Header
Information
Block
(cont.,)

24
words

word

word

word

word

word

word

word

word

word

word

word

word

Description

Title information

Logical variable (ENGID) to identify engines
True — use engine ID numbers
False — use X,Y,Z coordinates

. Logical variable (EXTFPR) to identify external

forces

~True — use 1D numbers .
False — use X,Y,Z coordinates

Logical variable (LNK) to identify link forces
True — use ID numbers

False — use X,Y,Z coordinates

Number of engines = NENG
(max. = 30)

Number of external forces = NEXT
(max. = 200)

Number of link forces = NLINK
(max. = 50)

Number of modes = NM@DES
{max. = 100)

Start time for data contained on this file
Stop time for data contained on this file
Number of times contained on this file = N@TIME

Number of points = NpCP
(max. = 200} ‘

Beginning word location of data blocks

é_




Header
Information

Block <

{conc.)

Engine
Identification
Block

External
Force
Identification
Block

Mode
Identification
Block

Link
Identification
Block

Point
1D Block

Point
. Coordinate
Block

Nata Block
for
First Time
(cont.)

word

1

word

18
words

NENG
or
(NENG/6) 3

NEXT
oT
(NEXT/6}3

NMPDES

NLINK
or
(NLINK/6)3

N@GP

N@GP*3

word

word

word

word

Description
Number of words per data block

= 0 — link forces of Flight Conditions File are
used
= 1 — link forces are to be computed

Spare

Logical variable {ENGID)} to identify engines
True — use engine ID numbers
"False — use X,Y,Z coordinates

Logical variable (EXTF@R) to identify external
forces ’

True — use 1D numbers
False — use X,Y,Z coordinates

Identification numbers for each of the modes

Logical variable (LNK) to identify link forces
True — use ID numbers
False — use X,Y,Z coordinates

Point identification numbers

X,Y,2 coordinates of cach point
Tiwe

Ma;h number

Angle of attack

Angle of sideslip

&7
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16 + NENG +
NEXT + NLINK
+ 34NMPDES
+ G*NPGP
words
(cont.)

Data Block
for
first time -
{cont.)

word

word

words

words

words

NENG

NEXT

NM@DES

Description

Elevon deflection

Dynami¢ pressure

X,Y,Z coordinates of center of gravity

X,Y,Z directions translational rigid bedy

acceleration

X,Y,Z directions rotational rigid body
acceleration

Thrust for engine number 1

.

Thrust for engine number NENG

Force for external force number 1

Force for external force number NEXT

Modal acceleration for first mode

. Modal acceleration for last mode



16 + NENG +
NEXT + NLIN
+ 3Z*NM@DES
+ 6*NAGP
words
(conc.)

Data Block
for

L

)

first time '

(conc.)

)

NM@DES

NM@DES

NLINK

words

words

words

words

Description

Modal velocity for first mode

Modal velocity for last mode

Modal displacement for first mode

Modal displacement for last mode

.

Force for first link

Force for last link

¥,Y,2 Force coefficient components for first
load station

X,Y,Z Moment coefficient components for first
load station

X,Y,Z Force coefficientlcomponents for last
load statien i :

_ X,Y,Z Moment cocfficient components for last

load station



Data Block
for
second time

Data Block
for
last time

Time Block

N@TIME

LT

Description

Time for first data block eon this file

Time for last data block on this file



3.2.3.4 BATCH Flight Conditions File Format

Record 1 - 24 word title with the first two words identify-
ing the program that generated the data.

Record 2 - ENGID - Logical
TRUE -+ Engine I.D, numbers used
FALSE -+ Engine XYZ locations used

EXTFOR - Logical
TRUE -+ External Force I.D. numbers
FALSE -+ External Force XYZ locations used

NENG - Number of engine thrust components,
= 6 per external force if ENGID false
NEXT - Number of external forces and moments
= 6 per external force point if EXTFOR
false
NLINK - ©Number of link forces and moments,
= 6 per link if LNK false

NMODES

Number of modes

LNK - Logical
TRUE + Link I.D. numbers used
FALSE -+ Link XYZ locations used

START - Start time of simulation
STOP - Stop time of simulation

Record 3 ~ (If NENG = 0, No Record 3.)
If ENGID true, IDENG(I), I=1, NENG
If ENGID false, (ENGXYZ(K,I),K=1,3),I=1,NENG/6

Record 4 - (If NEXT = 0, No Record 4.) '
If EXTFOR true, IDEXT(I),I=1,NEXT — ;:ig__
If EXTFOR false (EXTXYZ(K,I),K=1,3),I=1,NEXT/6 ©
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Record 5 - If NMODES »0 MODES(I),I=1,NMODES
If NMODES <0 no Record 5.

Record o

(If NLINK = 0, no Record 6.}
If LNK true, IDLINK(I},I=1,NLINK
If LNK false, (XYZLNK(X,I1),K=1l,3),I=1,NLINK/6

Record 7a TIME, Mach number, angle of attack, yaw angle,

elevon deflection, rudder deflection, dynamic
pressure, engine thrusts*, non-aerodynamic
external forces*, C. G. Rigid-body accelerations

{linear and angular), c.g. locations

Record 7B - has 4 alternatives
' i) NLINK=0 and NMODES=0 - no Record 7B.
ii) NLINK=0 and NMODES»0 - modal accelerations,
velocities and displacement
iii} NLINK 0 and NMODES=0 - Link Forces
iv) NLINK 0 and NMODES>0 - Link Forces and
modal accelerations, velocities and dis-

placements

Record 7 is repeated for each time step between START and
STOP

*Optional data - If number of engines is zero (NENG=0) or
number of external forces is zero (NEXT=0) their respective
thrust and forces will not appear in the list.

3.2.3.5 Transformaticon Matrix File

Details to be supplied at a later date.
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3.3 Output Description

This program as developed has the option of producing punched
card output or a data file containing card images. The
format of each type output is intended to be used as input

to NASTRAN. The format of both modes of output is therefore
NASTRAN~-compatible,

3.3.1 Output Echo of Input

The following input items are echoed as printout:

Loads Model Force Matrices

Transform matrix row by row(Suppressed if TRNOUT = .FALSE.)

Rigid body and modal acceleration

Number of degrees of freedom
Number of modes (Loads Model)
Number of nodes (Loads Model)
Transform parameters

Node i.d.'s

Element i.d.'s

W 00 3 o 0l W N
L]

[
(=]
L]

Mass matrices (Suppressed if MASOUT = ,FALSE.)
Modal data (Suppressed if MODLOT = .FALSE.)

=
|
-

Section 3.4.3 illustrates the echoed input data.

3.3.2 Data Output

A printout of the NASTRAN FORCE or MOMENT card corresponding
to each non-zero row of the transform matrix is printed out.
In the listing it follows the output echo of the non-zero

row. Section 3.4.3.i11ustrates the data output. P
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3.3.2.1 NASTRAN Format Punched Cards

A NASTRAN FORCE or MOMENT card is also punched by default.
The operation can be suppressed by inputting a value of
.FALSE. for logical wvariable, CARDS, in NAMELIST, TPDAT.

The descriptions of the NASTRAN Format bulk data cards
follows.

3.3.2.1.1 Bulk Data Deck

Input Data Card FORCE Static Load

Description: Defines a static load at a grid point by
specifving a vector.,

Format and Example:

1 2 3 4 5 6 7 8 8 10
FARCE SID 6 CID F N1 N2 N3
FARCE 2 5 6 2.9 0.0 1.0 0.0
Field Contents
SID Load set identification number (Integer >0
G- Grid point identification number (Integer >0)
CID Coordinate system identification number
(Integer > 0)
F Scale factor (Real)
N1l,N2,N3 Components of Vector measured in coordinate
system defined by CID (Real; N12 + N2Z + N32
> 0,0)
Remarks: 1. The static load applied to grid point G is
: given by
r

where N is the vector defined in fields 6,7 and

T



Field | Contents

SID Load set identification number {Integer >0}

G Grid point identification number (Integer >0)

CIiD Coordinate system identification number
(Integer > 0)

F Scale' factor (Real)

N1l,N2,N3 Components of Vector measured in coordinate
system defined by CID (Real; N12 + N22 + N32
> 0.0)

Remarks: 1. The static load applied to grid point G is
given by

t=-8
where N is the vector defined in fields 6,7 and 8,

2. Load sets must be selected in the Case Control
Deck (LOAD=SID) to be used by NASTRAN.

3. A CID of zero references the basic coordinate
system,

3.3.2.1.2 Bulk Data Deck - MOMENT

Input Data Card - MOMENT Static Moment

Description: Defines a static moment at a grid point by
specifying a vector.

Format and Example:

1 2 3 4 5 6 7 8 9 10
MPAMENT SIiD G CID M N3 N2 N3
MAMENT 2 5 6 2.9 c.0 1.0 0.0




Fielad

SID

CID

M
N1,N2,N3

Remarks:

ll

" Contents
Load set identification number (Integer > 0)

Grid point identification number (Integer > 0)

Coordinate system identification number
(Integer > 0)

Scale factor (Real)

Components of Vector measured in coordinate
system defined by CID (Real; N12 + N22 +
N32 > 0.0)

The static moment applied to grid point G
is given by

m = M- (N1,N2,N3)

Load sets must be selected in the Case Control
Deck (LOAD=SID) to be ur.ed by NASTRAN.

A CID of zero references the basic coordinate

system.



NASTRAN Input Loads File format.

(NASFIL)}

3.3.2.2
28
words
14
words
First .
Record
280 '
words .
14
words
Last 280
Record words
ORIG
OF pgggl' PAgp
Qu.

Header record

% End-of-file mark
End-cf-file mark

Description

Image of first NASTRAN card

Image of 20th NASTRAN card

7.



Header Record format:

Type Description
20 A 120 characters of file identifica-
words tion information
wo%d I Number of NASTRAN card images
7
words Spare




Detail format of a NASTRAN card image:
Fleldata characters for the 14 words on a NASTRAN card are
contained in the card columns shown below.

Word Card Column
1 1-6
2 7-12
3 13-18
4 19-24
5 25-30
6 31-36
7 37-42
8 43-48
9 | 49-54

10 55-60
11 61-66
12 67-72
13 73-78
14 79-80




3.3.3 Diagnostic Output
When reading the mass matrices from the USER WEIGHTS FILE in
routine RBITRN, if data cards are out of sequence the following

message is printed:

DATA CARD OUT OF SEQUENCE NEAR ELEMENT ID NO.

The type of data being transformed is passed as a Hollerith
variable to the argument list of subroutine TRANS by the
subroutine which sets up the transformation. - This variable
is compéred to the title of the transform matrix deck and if
they are not equal the following diagnostic is printed and
execution is terminated.

DATA DECK OUT OF SEQUENCE



3.4 Sample Problem

A simple test problem was used to checkout the programs
integrity. A small loads model consisting of three con-
centrated masses on a simple beam was used as the input

case. The program was expected to transform the loads supplied,
which were referenced to this three node model, to a finite
element model with nine node points and twenty-seven degrees-

of-freedom.

3.4.1 sSample Problem Description

The loads model and the expanded finite element model are
illustrated in Figure 3-2. The model is a rough representation
of an aircraft structure.

. —e . Loads model

4 1
t
¢

' ie?
: e
] e AN G
= ¥ o 3y Finite Element
M., TS il Model
X //IILL ode

J"C‘i“ / - 1
T e s

re>

NDF = 9

NDFFE = 27

FIGURE 3-2
LOADS MODEL AND FINITE ELEMENT MODEL USED

FOR SAMPLE PROBLEM
#M
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To obtain a set of Flight Conditions which the structure
could be subjected to, the six components of rigid-body
acceleration and the modal accelerations were copied from
a Flight Conditions File which was produced by'a Space
Shuttle Flight Simulation Program,

The program transforms all three types of loads in one run
but three sample problems were run to checkout the numerous
options the program has for input. For the first sample
problem mass property data was obtained from a simulated
User Weights File. Inertial loads were transformed by this
check case. Both mass and modal properties were obtained
from a User Modal File for the second run. Only rigid body
and modal inertia loads were transformed in this sample.
The last check case was run using a DATA statement in sub-
routine APTRAN to provide externally applied force infor-
mation s0 a transform of external forces could be checked.
This procedure was followed because there was no Compressed
Aerodynamic Forces and Conditions File available. The
ISAS File, Compréssed Aerodynamic Forces and Conditions,
which will be the source of input applied lcoads is not
presently available. The following FAP array was placed in
a data statement in Subroutine AFTRAN.

0
200.
~100,

1000.
100.

0. 23;7



3.4,2 Sample Problem Input

The sample problem input includes a sample 588 for run
number 2 as well as a sample deck setup for the same run.
A sample run listing is shown in section 3.4.2.3 for
problem #2.

The sample listing does not include the transformation data
for transforming modal loads (TMOD)., However, this data

is similar to the $ASSGN and $ARR NAMELIST input for the
rigid body transform,

;ﬁ_
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3.4.2.1 Sample Run Request

INSTRUCTIONS FOR CENTRAL COMPUTER COMPLEX COMPUTER RUNS

{DO NOT FILL IN SHADED AREAS)

PROGRAMME RS CMMEMNTS:

Punched Card Output EXEC 8
expected : 1110

FSAG2

PAQGRAMME R HAUGE ND HOX NQ. PHIYNE NO, DATE FRIDRITY
AVHITIALS
STRATMAN L78162 AG2 [X340 [5/15
O IS1ON COU | FROG, ND. PHOL NO. EST 1imag MA N, TIME PanEs GUTPOT | 3ESG NO.
EX2 3200 2 2 100
OPERATING SYSTEM TYPE OF RUN ND Na. NG.
TAPéS FASTR DAUM
neexsct [ ] nooscore ] | eroo [ ] Test fyr FILES FILES
1108 EXEC VI EE 1200 SMARTS OTHEMR IEXPLAIN BELOW)
1108 COBOL D 3200 OTHER [::] 4 2
Vi INPUT TAPES — ' OUTPUT TaAFES PERMANENT
FILE TAPES P FASTRAND FILES
UNIT REEL NO, NAME Ut T HEEL NO. NA-HEE SAVE
S
X2007 |[TRATL 1d X324 X
s
X194
$
X126%9
5
.
S
s
i FLEL NG [ EIF L M, NO.C;\HDS
080
- Bsuge
16 MM MM | 81
T b L HLIITS
CAL COMP ACT YRL, TiME USAGE
T O |

EE SR RAAN TN}

ABNORMAL S 10,

[ALELS cigTagt [ I

Exiht% Tiwe i ] BRI i

P Sk e WAy S ik WM NT PRIATIRG Or4000 (90 a . fFA EE e



3,4.2.2 Sample Deck Setup

(Back of deck)

(/ (data)

r;XQT BOB.

(gPREP

Language Proceser
Control Statements

Ar;FREE TRAIL.

(;COPIN TRAIL.

(;REWIND TRAIL,

G;SG,T TRAIL,8C,X2007

(;ASG,T 10,8C,X123 | )

(

@;SG,T 7,8C,X194

-(QASG,T 4,8C,X1269

(;ASG,T 9,F2

é;SG,T 8,F2

Q;HN

-

{Freat of dect)

SAMPLE DECK SETUP FOR PROBLEM #2

R
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3.4.2.3 SAMPLE INPUT DECK

RUNS /RT FSH&43200-G066-C,ES2-LT8162,
ASG,T 8.F2

ASG.T 9¢F2

ASG,T 10.8C

ASG.T 4,8C+X1269
ASGs T T+8Ca X194
ASG,.T TRAIL 80 +X3194
REWIND TRAILL.

COPIN TRAIL.

FREE TRAIL.

FOR+S MAIN, MAIN
FOR,S MILTRNLMILTAN
FOR, S AFTRAN, AFTRAN
FOReS ~ ROITRNGRBITRN
FOR,S ROUMF y RDUMF
FOR.S TRANS s TRANS
PREF

PRT,»T

XQT 808

$TPOAT

APPLYD = .FALSE.

NUMF = 1}

FFREAD = .TRUE.

TIME = 30,

XCG=24 ¢ YCG=0492CG=04 s
OFFDIG = .TRUE.
UMF = .TRUE.
CARDS = .FALSE..
SEND
$ASSGN

DATNAM=6HTRB + NDFFE=27

1100

FRED STRAT

ASSGN1{1,1)=101+101,101,102,102,102,103,103,103,104+104,104,105,105,
1054106,106,106,107,107,107,108,1C08,108,109,109,109,
ASSGNLI{1920=27#14ASSONLI]+33=122s39192¢3110929¢301¢20391¢2+3+414243,

Le2v30le2e39102e3,
$END '
$ARR

IRCH=1, TRBI(]1)=.25
$END

$ARR

TRCOW=2, TRBI2)=.25
$END

$ARR

IROW=3, TRB(3)=.25
$END

$ARR )
IROW=4, TRB{(1)=.25
$END

$ARR

IRCW=5, TRB(2)1=.25
$END

$ARR

IRCH=6,2 TRBI(3)=2,.25
$END ’

$ARR

IRCW=Ts TRB{l)=.25
$END

$SARR e
IROW=8, TRAB(Z)=,25
$END ‘



3.4.2.3
$ARR

SAMPLE INPUT DECK

IROW=9, TRB(3)=.25,

$END
$ARR
IROW=10,
$END
$ARR
IRON=11,
$END
$ARR
IROW=12,
$END
$ARR
[IROW=13,
$END
$ARR
IROW=14,
$END
$ARR
IROW=15%,
$END
$ARR
IRCW=16,
$END
$ARR
IRCH=1T7,
$END
$ARR
[ROW=18,
$END
$ARR
IROK=19,
$END
$ARR
IROW=22,
$END
$ARR
IROW=23,
$END
$ARR
IRCW=24&,
$END
$ARR
IROW=25,
$END
$ARR
IRCW=264
$END
$ARR
IRAW=2T,
$END

E0OF

TRB(1
TRB(2
TRB(3
TRB(4
TRB(S
TRBUG
TRE(4
TRB(S
TRBI6
TRBL 4
TRB(7
TRB(8
TRB19
TRB(7
TRB(S

TRB(9

125,
12,25,
1%.25,
}=.333,
12,333,
1=.333,
)=.333,
12,333,

1=.333,

}=.333,

=50

J=a5s

,305.

’3.5’

}=a5

)=.5

(continugd)



3.4.2.4 Sample Problem User Modal File Input

The User Modal File contains grid point identification and
location information, mass and inertia data at each grid
point, and modal frequencies and sﬁépes, The format of this
.input file can be seen in Section 3.2.3.1. The input data
on the User Modal File which is used by problem #2 is
printed out on the sample output listing,

33
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3.4.2.5 Sample Problem User Weights File Input

The input deck for the simulated User Weights File is repro-
duced below. The transformation data porticn is not repro-
duced on the listing., However, it is identical to the rigid

body transformation data illustrated in Section 3.4.2.3.

RUN¢ FRY FSH4,3200-G066-C,ES2~-LTB16&2, 1,100 FRED STRATMAN
ASG. T 8¢F2

ASG.T G,F2

ASG.T 10.F2

ASG, T 4¢8La %1269
ASGT TRALL+8C,X2007
REHIND TRAIL.

canriu TRAIL.

FREE TRATLS

FORLS AFTRANZAFTRAN
FOr, S RAITRNJRDBITRN
FORGS TRANS , TRANS

PREP
xQl - BODa

$1POAT

APPLYD = JFALSE.
MODINR = «FALSE.
CARDS = .FALSE.
FEREAD = JTRUE.
TIME = 3Q.

XCG 24y YCGEDL ¢ 20G=04y
OFFDIG = TRUE.
UMF = JFALSE.

SEND
&

CONMY 102 2 G2.0 1.0 2.0 1.0 1.0 1
12.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 2
21.0 2.0 1.0 1.0 1.0 1.0 1.0 20

CONMY 103 3 02.0 1.0 2.0 1.0 1.0 4
420 1.0 1.0 1.0 2.0 1.0 1.0 1.0 5
51.0 2.0 1.0 1.0 1.0 1.0 1.0 2.0

CONML 104 4 0z2.0 1.0 2.0 1.0 1.0 1
T2.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 8
Bt.0O 2.0 1.0 1.0 1.0 1.0 1.0 2.0

EOF e

GRID 10 0.0 0.0 0.0 0 123456

CRID 20 25, 0.0 0.0 0 124

GRID 30 50. Q.0 0.0 1] 124

GRID 40 T5a. 0.0 0.0 4] 124

GR1D 50 100. c.C 0.0 0 123456

GRI1D 60 10C. 0.0 10. 0 L23456

DRIGINAY; PAGE 15 _ /
OF POOR QUALITY
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3.4.3 Sample Problem Output

Output listing for the three sample problems are shown in
sections 3.4.3.1, 3.4.3.2, and 3.4.3.3. Output tape format
of the NASTRAN INPUT Loads File is shown in Section 3.3.2.2.

Output from sample problem $#1 is listed in this section.
Only Rigid Body Inertial loads were transformed in this pro-

hlem,
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—z =/

xxrva® wooq ao

S §DVd TVNIDIHO

TRANSFORM PROGRAM (DATA
STPOAT
{HMASS = «100N0N0AE+D]
CINERT = +1000000NE+0QY
1510 = 0
xce ] »20000DRD0E*D
fCG = «00000000E*N0D
F 44 ) a0DDO0ONDE+DD
UMF = F
OFFRDIG = T
FFREAD = T .
TIME = «300N0NONE+D2
CARDS = F '
ACCEL L] +DONDONAOE+ND «000N0G00E+OD, «0000D00QE+DD, .,000non0pE+QD s
«00000000E*A0D «00000000e+00
NUMF - +0 '
MODINR = F h
R1GID = T
APPLYD = F
TRNQUT = T
MASAUT = T
MONLOT = T
SEND
SACC
ACCEL = «521926BFE407) «00000000E+00, +21215325%02, ,0000D000E+00,
as3I4PHI]BE=0D) «00000000F+00
SEND
MODAL ACCELERATIONS «0000 0000 1000 +0000 «0000 +0000
NNODES = [
NOF = 38
IRXYIS =
11 12 13 19 15 14 21 22 23 29 25 26 31 32 23 kL 35
LE] 94 45 LT s1 52 53 54 55 56 &1 &2 63 &4 &5 sé
NODEIDS =
1 2 3 q 5 &
XMAT =
«an «00 » 00 25010 «00 «00 50,00 +00 +00 75«00 «00
[ONep0O | 0N 00 1D8.+00 «00-  10.0D
NMASS =
« 00 « 00 « 00 »00 « 110 «00 .00 +00 «n0 +00 «00 00 «00 «+00 »00 « 00 « 00
«0n «0n 00 Yali} =00 =00 00 +00 «00 «30 «0Q «00 00 «00 0D «00"
OFFNLAGONAL MASS MATRIX, ROK NO. i
«10 «0f «00 «00 +D0 «00 «00 «00 «00 «00 +00 «00 +0D +00 +00 «00 | 00
«N0 .00 00 +08 «00 +00 «0n «00 «n0 «00 +00 00 +00 +00 «00 «00 :
OFFDIAGONAL MASS MATRIX, ROW NOo, -
+ 00 0N + 00 +Na «00 « 00 «0D »00 Yl +«00 [Yelnd «00 +0D «00 «00 » 00 «00

£5 -

RUN #1 RIGID BODY LOADS USING SIMULATED USER WEIGHTS FILE
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+00

«00

+00

“1

00

+00

00
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«00

«00

«00



(3

"

e B0 e BB 08— -4 08 - —wBE- - +B0 - -~ ¢0G-—--+BE-

e DFFOTAGONAL MASS MATRIX, ROW NO. 3
«0n «00 10 -0 0o +00 «0n 00
e fHl - e @B -« 00 - 200 «00- +00 «00 - +00
N OFFBIAGONAL MASS MATRIX, ROW No. 4
«00 0 131 00 +00 +«00 «00 00
me@@ C w@0 - e0B--—y00 - ~e88 w08 .00 00

© o= OFFDIAGONAL MASS MATRIK, ROW NO, 5
«00 «00 ° .00 +00 .00 100 «Qn «00
«00 o0 «0O0- - S0G- «00 oqﬂ +00 «+00

Tt O FOTAGONAL CMASS MATRIK, ROW-NOs 4
«00 «00 «f1lO0 . «00 «00 QD +00 00
— 00 - <00 «0O0 Q2 00 s00 «00 +00

o OFFDTAGONAL MASS MATRIX: ROW NO. 7
«09 «no «Q0 00 «00 +00 2,00 «00
00 «O0 - «00° ° DO 00 [3:14 00 00

- OFFDIAGONAL MASS MATRIX, RO® NO. ]
00 00 00 +D0 «00 +00 1,00 2.00
00 «00 o0 - 00 +0D +00 «00 «00

‘OFFOTAGONAL NASS MATRIX, RON NO. 9
+DO «00 00 «00 an «00 1.00 leno
«+00 ° 00 w0  «H0 +00 +00 ~00 «00

OFFDIAGONAL HASS MATRIX, ROW No, 10
«00 « 00 «00 »00 00 +00 1.00 lepo

Rt 5 + { + IR0 o ¢ ) 0o +00 00 +00 +00 «f10 .

T NFFOTAGUNAL MASS MATRIX, ROW NO. 1t
« 00 ° 00 +00 +00 200 +00 1400 1lapo
00 ° <00 -~ 400 - .00 00 1) «00 +00

OAFFDIAGONAL MASS MATREX, ROW NO. 12
«00 «00 «0n +00 «f10 ° +00 1l.00 1.00
«00° «00 «00° «00 «00 00 00 Q0

o - OFFOTAGONAL MASS MATRIX, ROW ND. 13
=00 Q0 «0D +«00 00 +00 «00 « 00
T «00 <00 «00 00 «00 1:14 + 00 =1}

et - NFFOTAGONAL MASS MATRIX, ROW Npo, 14
+00 « 01 +00 «00 « 00 00 « 00 « 00
A Y+ | i b 1] a 00 Y L] =00 «00 « 0o 00

STt = COFPOTAGONAL MASS MATRIK, ROW No, 15
10 «00 «00 «Na 200 + 00 +00 00

Sl w00 T W00 e 00 «00 00 «00 00

s s s QPEDTAGONAL” MASS MATRIK: ROW NO. 14
+00 «00 «00 +00 «00 +00 200 +00
el ¥ 1 AR Y . 1 Y . «00 +00 »00 +00 «00

=00

«00
1]

+00
+00

D0
+00

+00
«00

+ D0
+00

«00
+00

2.00
«gn

1«00
«00

1.00
+00

L.00
«00

200
0o

' +00
+00

«00
00

«00

o0

«00

«00
<00

«00
+20

«an
«0f

+00
«00

«D0
+00

«DO
«00

«00
-ﬂo

2.00
«00

1.00
00

1.00
00

«00 .

00

=00
00

«00
«D0

=00
00

+00

«00
+0a

«00
«00

+00
« Q0

«00

«00

00
«N0

00
+00

+00
«00

+ 00
»00

2.:00
+00

1+00
«00

«00
«00

«00
«Q0

«00
«DQ

«00
200

« 00

« 00
00

00

«-50 .

+00
=00

*00
«0D

«00
«00

«na
ot

(312
g0

+00
+00

+00
+Q0

Z+p0
«00

«00
« 00

«00
=00

+«00
00

00
+00

RUN #1 RIGID BODY LORDS USING SIMULATED

3=-37

- -«00

+00
«00

«00
-+ D0

00
«00

«00
«00

«00
+00

00
00

QD
+00

=00
00

Q0
«00

+00
«00

2.00
«00

1.00
.nu

1«00

Iou

100
«00

«00

»00
00

«00 |

-ﬂﬂ

+00
00

«00
«0fl

+00
+«D0

«00
«00

«00 ’
00 -

s« 00

el -

+00
« 00

* 400
«00

« 080

«00

2.00
« 00

.00
+00

leq0
«00

«00
+00

loo

«00

«J0
«af

0o
108

+ 00
«0p

)
00

00
08

=00
00

00
+00

« 00
<00

«00
" W00

<00
00

"2.00
=00

.00
«0D

«n0

«00
+00

+00
00

«00
«00

00

00’

00
«00

«00
*Q0

00
«00

+00
+Q0

00
a0

«00
«00

«00D
«00

«00
«Q0

«00
+ 00

2+00
a0

«00

IUD

Iuo

«00

«00

« D0

+00

.00

«00

00

IBU

«00

«00

USER WEIGHTS FILE (cont'd)

«00

+00

<00

+00

|Uﬂl

«00

«00

+00

+00

+00

«D0

+00

«00

«00

« 00

+00

«+0a0

«00

.Du

»00

«00

«00

«00

«00

«00

00

+«00

=00
=00
+00

00
«Qt
00

«D0

«00
«00
00

=00

«00



« 00
«00

«00
«00

«00
«00

«00
«08

00
Z.no

«Ng
1,00

«ab

B Yl
N0
1«00

N0
00

lon
- %D

«00
T «N0

+00
+NO

«00O
«00

«00

\ +00

NFFDEAGONAL MASS MATRIXs ROW Np.
+00 «00 «00 «00 00 «00
=00 «00 00 200 00 ]

OFFDIAGONAL MASS MATRIN: ROW Nn,
«0an «00 =00 «00 «00 +00
10 « 00 «00 «00 «00 « 00

OFFDIAGDNAL MASS MATRIXZ, ROW ND,
«10 « 00 «00 200 «00 +00
«10 «00 «00 + 00 «00 + 00

OFFOIAGONAL MASS MATRIX, RON No,
+0n van N0 « 10 «Q0 « D0
=00 «00 +00 00 [3:14 « 0D

OFFDTAGONAL MASS MATRIX, ROW No,.
« 00 «0N « 0 +f10 «Q0 00
«00 0N «010 «N0 +00 +00

AFFOTAGONAL MASS MATRIX, RON Nop.
+00 s 00 00 -0 «D0 00

2.00 s00 200 <00 «0C «00

OFFOTAGONAL MASS MATRIX. ROW Mo,

+00 00 «00 «00 +00 «80
180" 2.0D 0N «00 0D «00
"OFFDIAGONAL MASS MATRIX. ROW NOD.
«00 «00 200 «00 «00 «D0
1i0n0 ~ 1.00 2,00 +00 «00 «00
OFFDIAGOMAL MASS MATRIX, RO¥% No.
«Q0 «DO «00 »00 an «0o
«00 «00 «0n 00 00 +«00

OFFDIAGONAL MASS MATRIN, ROW Np,.
o0 sB0 «10 «D0 +00 «0D
ann 00 10 +00 «09 +00

OFFDTAGONAL MAS5S MATRIX, ROW NG
=Qn «0D « 00 « 10 =00 «00
«N0 « 00 00 «00 «00 «00

QFFPRIAGONAL MASS MATRIN, ROW NQO,
«n0 =00 « 01 200 00 <00
«00 «00 D0 « N0 «00 00

OFFDIAGONAL MASS MATRIX, ROW No,
+00 «0D +00 "W fi0 «00 00
« 00 «an «N10 «N0 «00 «0D
T OFFDTAGONAL MASS MATRIXs ROW NO.
«00 «00 +00 « 00 «0OnN <00
«00 «0n + 00 00 »00 + 00
. OFFDTAGONAL MASS MATRIX, ROW NO.

17
« Q0
« 00

18
«08
00

19
+00
+00

28
«00

«0

21
«00

00

22
200
«00

23
«a0

+00

r 4|
+00

« 00

25
«00
«00

24
«00

00

z7
+00
«00

" 58

+ D0
+ND

F4
+00

«00

an
«0n
«00

3l

00
« 00

«00
« 010

+00
«00

=00
«00

«NQ
»00

»00
«00

+ DO
«00

+ 00
«00

«00
«00

N0
«00

«00
00

il
«00

«00
00

«00
«00

00
+00

+«00
«00

00
+Q0

«00
00

«00
«0N

=00
00

«Q0
«00

«00
+00

«00
«00

« 00
«00

00
00

=00
«00

00
«D0

«Q0
=00

00
00

+00
«00

«J0
0

«00
+00

«00
«00

«00
«QD

+ 00
=B

.00
«00

.00
=00

+00
«D0

«00
«Q0

00
«n0

«00
00

+00
«Q0

«0f 100 lepD 1.00 1spn 2,00
o0 +00 +00 +0D Q0
00 1400 1400 1400 1.00 1,00
00 «00 «00 «0g +00
«00 «00 «00 «00 «00 « 00
«00 «00 «00 «00 «00
+00 +00 «00 00 +00 «00
«00 «00 «00 «0D +D0
«00 «00 «00 «00 «00 «D0
+00 «00 +00 «00 +00
10 «00 «00Q «00 »00 «a0
«00 «00 «0a «00 «00
s00 400 +00 00 Wp0 00
«00 «00 00 00 «00
00 «an » 00 «00 sQ0 «00
«00 «0Q «of « 00 Q0
+00 «00 %1 «0D 00 «00
+00 « Q0 «00 +00D «00
«00 « 00 +Q0 »0D »00 +00
«+00 «DD «800 «00 » 00
=00 «00 «00 «00 «00 «00
«00 «00 « 80 «00 s00
+00 00 «00 « 00 00 200
«0 « 00 «00 200 00
+00 4«00 00 .08 .00 0O
«00 «00 +00 «00 « 00
[Yalr] «00 +00 «00 «00 + 00
~00 «00 «00 « 00 «00

RUN #1 RIGIR BODY LOADS USING SIMULATED USER WEIGHTS FILE - (cont'd)
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2.00

«00

«03d

«00

«00

00

«00

G0

«00

«00

»00

«00

1.0D

1.00

1«00

t«0D

1.00

+ 00

« 00

«00

+00

«0D

<00

«00

«00

2+.00

1eD0O

l»00

1.00

L+«00

200

«00

+00

+00

=00

«Q0



RUN #1 RIGID BODY LOADS USING SIMULATED USER WEIGHTS FILE

T 8888 w80 -~ #BO- - 400480 -—e00-- 400
+00 00 «0D 00 «00 +00 0n =00 +00
r NFFOTAGONAL MASS MATRIX, ROW ND. iz
- =@ W08 08D 0«00 + 00 «800 »00 +00 «00
»00 010 « 00 +00 00 «00 «00 «0A0 +00
& OFFDIAGONAL MASS MATRIX, ROW Na. a3
= TSR ¥00 T w00 w08 «00 - 00 - 4DG  «00
r «00 «g0n «d0 «00 «00 «00 «00 « 00 Q0
‘ LOFFDTAGONAL MASS MATRIX, ROW No, kL]
- T «80- - 4080 «B0- 00 N0 «10 «30 «00 «N0
«00 «00 «00 «00 + N0 + 00 «10 00 «00
~ OFFDTAGONAL MASS MATARIX, ROW Np. a5
- «00 «N0 «00 «00 N0 +00 «00 00 «00
«10 «an «0n 00 «00 + 00 +00 07 200
i : -
OFFDIAGONAL MASS MATRIX, ROW No. a4
0N 200 200 00 00 00 « 00 .00 «00
- »00 « 30 « 00 +00 200 « 00 «00 +00 +00
paa’ RIGIP BODY INERTIA LOADS TRAMSFDRM FRB w»
<00 +00 00 «00 +00 «00=1047.85
: w5864 ]6 =5685416 ~5%5,]46=10474085 =573:93 546.:59] ~E45.]7
‘ «00 «00 «N0 «I0 00 00
h .
E . ) “THO NATRIXs ROWN NUMBER H
=] g »25 »00 00 010 «0a
Y/ R | .00 . «00 100
i =] - »00 .an +00 00 +00
q"b‘ e Cagg 1) +00 +00 .00
a) * TRE MATRTIX, ROW NUMBER 2
Eg «00 +25 « 00 «00 « 00
E =00 200 +00 «00 «00
«00 +00 00 +00 «00Q
: 00 »00 . .00 00 «00
TRB MATRIX, ROW NUMBER 3
«020 « 00 +25 « 00 a00
200 .00 «00 «00 «00
+00 «00 - «n@ 00 «00 -
- +00 " «00 00 +00Q «00
" -~ TRE MATRIN, ROW NUMBER 4
£- 1 + 25 +00 «00 «Q0 «00
, <= oo 00,00 «ao +00
‘ I, «0n +00 »00 +00 + 00
g ano Y 1. I .00 «00 «0u
- --TRE- MATRIXY KOW NUMBER &
200 +25 00 «+00 +«0D
o 00 BT ) «no «np +00
oL - «00 - «00 200 «00 «00
-‘ ] 1 BRI, 1. B w0 i1} +00

[¥:11]
00

+00
«00

LYi)
00

+00
+Q0

«00
=00

00
«Q0

+«+g0
«00

«QQ
«g0

«00
00

+00
«00

00
«D0

Q0

«00

»00
0D

«00
«00

0o
00

+00
*00

00
and

00
«00

=523.93 =65b6,417
=545417 =5495417

«00

+00
a0

00

«10
«00
«00
+00

=00
«on
«00
«00

«00
0
+00
+ 00

«00
+«00
00
«00

3-39

-ﬂa

«00
«00

lcu

+00
200

+00

00
«00

-uu
«00
luo

«+00

«00
«00

« D0
«00

'00
+00

«00
'uo

30
0o

00
+00

-0
«0Q

=-5454]5
«00

« 00
«00
«00

«00
«00
00

«00
«DO0
+00

+00
«00
200

«00

«00
«00

«00 «08
»00 «0p
+00 +00
« 00 «00
D8 - .00
- «p0 »00
«C0 + 0D
«00 + 00
+00 «+00
«00 =R
«D0 «{10
«00 «{10

=545.15 #5485, |5=]047 85
+00

[3:1i]

«00

«00
«0g

00

«00
«00

«00

«0D
«00

+00
«00
« 00

«00

«00
«00

«00
+ 00

+00
00

+«00
«D0

10
»Q0

00
« 00

»00

« D0

+00

+Q0

200

lng

00

«00

«00

«00
.00

«D0O

00
«00

00

00
luu

« 00

+00
«00

«00

« 00
«00

00 +00 08

«00- «00 <00

00 «00 «00

«00 «00 + 00

«00 «0Q « 00

« 00 +Q0 +00

“523.93 ~H6b4e37
+00 «00



TRB

TRA

TRB

TRB

TRB

TRA

TRA

TRA

MATRIX,
«00
+00
«00
«00

MATRI X,
'25
«08
« 00
«00

MATRIX,
00

+00
«00
200

MATRIX,
«00
00
00
+00

MATRIK»
25
» 00
+00
«a0

MATRI X,
« 00
«N0
00
« 00

MATRI X,
«00

«00
«N0

«00

MATRIX
« N0
.UD
00
=10

MATRL X,
«00

«00
«00

‘nn

MATRIX,
«0D0
+00

ROW NUMAER
«00

<00

«00

+ 00

ROW NUMBER
«D0
«00
«00
«0n

ROW NUMBER
«25
« 00
00
«ND

ROW NUMBER
«00
«00
«00
«0n

ROW MUMBER
«01N
«00
«00
« 00

ROW NUMBER
25
00
«00
<00

ROW NUMBER
200
«00
+00
«00

ROW NUMBER
«00
«00
«N0
+ 00

ROR NUMBER
«00
«N
200
+00

ROW NUMBER
«N0
«N0

'25
« 00
«0a
+00

«00
D0
«N0

00

«010
«00
«00
«n0

25
00
+00
00

10
00
+ 00
N0
20D

il
«08
«00
«00
+00

12
«25

00
«00
00

13
«00

00
«00
00

14
.00
« 00
«00
« 00

15
«00
00

+00
00
00
+00

00
«NO
«00
00

+00
+00
«00
«00

=00

«00
=00
00

00
=00
+00
«00

«D0
«00
«00
«00

«C0

«Q0
«00
«00

«33

~00
«00
«D0O

~0Q
+ 00
«00
« 00

«00
vQ0

RUN #1 RIGID

+ 00 « 00 « 00 «00 «0D -Q0
«00 « 00 «00Q Q0 «00 «00
200 «0Q0 » 00 «D0 « 0o «00
+00 +00

«00 00 «00 «00 « 00 «00
200 =00 «00 »00 200 «00
+00 «an «00 «00 «00 «00
200 «A0

200 +00 +00 +Q0 «00 ‘ «00
«00 00 «0D »00 « 00 =00
« 0D «Qan «00 +00 «00 00
00 00

«00 00 «00 «04 20D «00
«N10 « 00 «00 «00 «0p « 00
« 10 «00 «00 +00 «0D «00
«00 «00

+00 «00 +00 00 200 00
«00 =00 +00 «00 «00 «a0
- 00 «00 +00 «00 . «Jo 20D
+00 +00

+00 «00 +00Q «a0 +00 «00
a0 =00 «00 « 00 +00 .00
«00 «00 «00 «00 «+00 «00
«00 «00

»00 00 «00 «00 «00 «08
«0 « 30 « 00 «00 -0p0 + 0D
00 « 10 «0Q «00 +Q0 « 00
0 «00

+00 «00 «00 + 00 «00 «00
+ 00 +00 +00 «00 «00 «O0
«00 o010 «00 +00 «{10 +0D
+ 00 00

+32 «00 «Q0 «00 200 =00
«00 N «00D «00 +00 =00 .00
«00 [Ya]s} «00Q «00 «00 « 00
«00 «00

00 =33 +00 + Q0 «00 «Q0

« 00 « 00 200 « 00 +00 200

BODY LOADS USING SIMULATED USER WEIGHTS FILE {cont'd)
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LESDY

b
VfRB
TR?
TRE

TRB

FORCE

FORCE

TRD

— -~ B -

- 00

MATRIX,
+ 00
«00

+00

«00

MATRIN,

«00
«N0
«00
«00

MATRIN,
« 00
«00
«00
« 10

MATRIX,
«00
« 00
«00
«00

MATREK,
314
.UD‘
«00
«00

MATRIX,
+ 00
+00
=00
200

MATRIX,
+ 00
«00
« 00
200

MATRIX,
<00
«00
+00
+00

¥ 00
«an

ROW NUMBER
Y1

«00

+00

«00

ROW NUMBER
«00
«00
+00
+ 08

ROW NUMBER
«00
« Q0
«00
00

ROW NUMBER
« 00
010
00
00

ROW NUMBER
+00
200

«00
‘un

a 108

ROW NUMBER
«0n
+00
200
lon

o 108

ROW NUMBER
«09

«00

=00

+ 00

o 108

ROW NUMBER
.00
«00
200
«00

+«00
«00

16
«00
«00
«A0
« 0

"7

w00

«Q0

«00
«00

13
« 00
«00
«N0
00

19
00
00
N0
«00

22
00
00
00
00

23
00
«00

« 00
+00

24
«00
«00
«00
Q0

25
»00
«00
00
«00

0
«00

«33
00
00
00

00
«00
00
«00

00
«00
»00
«00

*31
Q0
«00
«a0

+00
+00
+ 00
+ 00

«0g
« 00

«00
«00
«R0
«00

33
«00
+00
»00

+00
00
«00
«00

200
+00
+00
«00

00
+00
«00
+00

.00 =523,%3

«00
«00
«00
«00

1.00

«00
«00
«Q0
00

1.00

«00
« 00
+00
=00

«00
+00
«00

«0Q

»00
«00

«Q0
+Q0
00
«010

+Q0
=00
+00
+00

.J!
=00
N9
0D

+00
«00
+00
*00

«00
«0D0
«0
«00

« 00
«00
«00
«a0

WON =261,96

«00
«00
+«0
«00

«00

00
200
»00
«0p0

+00
«a0
«00
00

00

«00
<00
« Q0

«00
«00
200

«00
« 00
«00

00
«00
«00

.so
.00
»00

«00

«00
»00
«00

<00

«00
«00
.UD

.00 =283,t9

«00
00
o0
«0n

50
«00
«00

«00

«00
+00
[¥: 1)

+00
«00
0

200
«00
+»00

+«00
«00

" 0D

«00
«00
«00

«50
«00
«0D

«00
+00
00

«00
+00
+00

«00

«0p
«00
«00

«0p
00
+090

«00

.+ 00

09

«00
«0a
«00

«0p
«00
«0n

00
00
00

«50
+00
+00

«00
«00
«00

«00

«00
«00
«010

«00
«00
qu

w00
100

.00

«00
«00
«00

«08
«00
«00

«00
«00
+00

«00
+00
00

+00
+00
«00

REN #1 RIGID BODY LOADS USING SIMULATED USER WEIGHTS FILE (cont'd)
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FORCE 0 109
TRA- MATRIX, ROW NUMBER
«00 «00
00 200
«00 «00
«00° +00
FORCE 3] to9
TRE MATRIXK, ROW NUMBER
+ N0 +Qn
N0 « 10
«00 +00

+00 00 7
FORLE [} ine

24
00
=00
«00
«00

27
.00
«09
«00
-uu

1.00

00
00
»00

00

1+00

«0D

+«00
+00
«00

1.00

«523,%3 «00 « 00

«00 «J0
00 «00
+00 »00
«00 «00
00 =281,%4 +00
«00 «00
«0D «00
«04 +D0
« 00 +00
»00 200 =2823,1%

«00

+D0
+«+00

«0d
«00
«00

50
.14
+q0

«00
«00
00

00 «00
«00 «00
00 «00
«50 00
<00 «00
+00 «00

RUN #1 RIGID BODY LOADS USING SIMULATED USER

WEIGHTS FILE {(cont'd}




3.4.3.2 Problem #2 Output Listing

Output from sample problem #2 is listed in this section.
Rigid body inertial loads and modal inertia loads are

transformed by this problem,



TRANSFORM PROGRAM pATA

STPDAT
CHMASS = »100D000D0E+D])
CINERT = «10000000E*0D|
IsiD = +0
- 144 = . +200N000QE<D1
YC6 L] +00C00000E+QD
ice - «000pO00AGE+QD
UHF = T
OFFDy6 = T
FFREAD = T
TIME - «J00000A0E+Q2
CARDg = F
, ACCEL = +00000000E*Q0, 2GONROOND0DE+DN .LOD0QOUOE+DD, LHO00n00OE*ND
+»DOODRDUOE+ND +00Nn0000DE«nQ
NUNMF - +1
Q\ MODENR = T
\_) RI1GlD = T
APPLYD x F
“‘\\\\ TRNGUT = T
MasQut = T
l MopoLoT = Y
SEND
SaccC
ACCEY = +52372689E+D3, «00000GO0E+NOD, L41215325€+02, «DGOUOOUDE*GD,
«rJIGFIGIBE~NI» ~00000000E+OD
SEND
MOD AL ACCELERATIONS «0n0D +0000 Q000 +0000 +0000 «0004
N NASTOF TAFPE GENERATIDN,FIXED 8DIAGONAL TERMS [N MAA R E R T TR-T-T
MODE w0« L +FREQ» = I3+4598 =PHIS =
)] 01 «00 32 + Q1 +00 +10 01 =ul
MODE NO» 2 +FREQ. = 2349055 =PH[S =
« 30 + 04 «00 -s4B 02 -e 00 -e 40 EXYFd =+ 00
MODE NOe« 3 +FRE@s = 6442622 =PHIS =
W10 04 «0g ws3F -.02 =00 57 -e 00 »U0
|
MODE NO» 4 4FREQe = £54,:3445 =PHIS =
.39 =e70 -.03 -e22 .35 H 10 -+15 -eul
o WMOOE NOe 5 oFREQs = 93840677 =PHIS =
W19 -39 =-eQ1 7 ~s 40 =.02 =233 bl «ul
+ MODE NOe 6 +FREQe = 1}47eb6159 =PHIS =
> el “-220 =-al] «32 -¢5% =02 25 -e50 -s02
-
- MODE NO» 7 FREGs = 1924+4387 wPHIS =
> 24 [¥s: -a77 -1l ol ¥ W 37 0% 0k - l5S

MODE NO» 8 +FREQe = 2843446137 «PHIS =

RUN #2 RICID BODY AND MODAL LOADS TRANSFORM USING THE USER MODAL FILE



ALITVOD FooL AN
gl FHVI TVNIOTId

ye

bl «13 L3y k! 7
MODE NOs 9 FREQe & 355324060 =fHIS =
31 «08 ne20 +20 e2q
IDAYZS =
23 25 246 33 35 34 43 45
NODEIDS w
1 2 3 L] 5 [
XMAT =
«00 - «00 «00 25.D0 «0D »
100400 «00 00 1004090 00 10,
DMASS =
2.00 2,00 2.00 2.00 2,00 2,00 2.00 2.G0
- OFFDIAGONAL MASS MATRIXs RON NO. 1
200 1,00 1.00 +00 «09 « 00 «3D «00
- OFFDIAGONAL MASS MATRIX, ROW NO, 2
1+00 2.00 I »00 «00 +00 +»00 «00 +00
OFFDIAGONAL MASS MATRIX. ROW NO, k]
1«00 1.00 2.00 + 00 +00 +00 « 00 w00
OFFDLAGONAL MASS MATRIX, ROW Ng, L}
+00 «00 .-DD 2+00 1,00 LIY: [+ ) «0n «00
. OFFDIAGONAL HASS MATRIX,: ROW No, 5
+0p «00 «00 l.p0 2,00 .00 «00 <00
OFFDIAGONAL MASS MATRIX, Row Np, &
«0p «Q0 »00 1.00 3,00 2,00 +00 «00
OFFOIAGONAL MASS MATRIXs mOW NQO, ?
«0pn +00 « 00 «00 «00 «00 2.00 100
OFFDIAGONAL MASS MATRIX. ROW Np, 8
«0g 00 00 +00 +00 +00 1.00 2.00
OFFDIAGONAL MASS MATRIX.: ROW No, 9
«00 +00 +60 «00 »00 «00 100 1leD0

RI1GiD BODY IMERTIA LOADS TRANSFORM FRA
=42,45% w21e22 =21¢22 42444 21423 -21.23

TRB

FORCE
TRB

FORCE

MATHIX, RON NUMBER 1

.25 <00 «00 «00
0 101 a 1.00

MATRIX, ROW NUMWBER 2

.00 .25 +00 +00
0 lot ‘o 1.00

+00

~10sil

elp
«00

=45 ~sZ0 =~e25 045
b a7 .20 ~s55
us
a0 50,00 00 «00 75.n0 00
ao
2.00
«00
« 09
«0D
00
]
+00
<00
1.00
400
2,00
=42e48 21,240 =21.,24
200 *00 ;nu «00
.00 «00
«00 «00 100 $00
5,31 .00

RUN #2 RIGiD BODY AND MODAL LOADS TRANSFORM USING THE USER MODAL FILE (cont'd)
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e

g2
i

[8&+5

TRB

Forcg

TRE

FarRCE

TR8

FORCE

TRB

FORCE

TRE

FORCE

TRB

FORCE

TRE

FQRCE

TR

FORCg

TR

Force

TR8

FaRCE

TR8

FORCg

Tre

MATRIX,
00

MATRIN,
«25

MATRIX,
00

MATRIX,
.00

HATRI X,
25

MATRIX»
00

MATRIX,
200

MATRI X,
.25

HATRIN,
«00

MATRIX,
«00

MATRI X
«00

MATRI A,
»00

ROW NUMBER

« 0D

a Lot

ROW NUMBER
00

0 o2

ROW NUMBER
-25

o 102

ROW NUMBER
«0p

0 102

RGW NUMBE#R
(31}

2] 1023

ROW NUMBER
25

0 103

ROW WNUMBER
«0D

0 1023

ROW NUMBER
+00

D 104

ROW NUMBER
«25

Q 109

ROW NUMBER
«0Q

o 104

ROW NUMBER
«00

o 14s

ROW NUMBER
00

RUN #2 RIGID BODY AND MODAL LOADS TRANSFORM USING THE USER MODKL FILE (cont'd)

3
25

«00
« N0
»25
«00
.Du
10
+O0
1
a
1z
25

13
+00

14
+00

«00

1,040

«00

1.00

«00

1.00

»00

1.00

«00

.00

«Qn

1.00

+04Q

1.08

«00

l.00

«0J

1«00

«00

1.00

«33

1.00

«QD

‘Uﬂ

«00

=10.61

«00

.00

+0n

«00

+00

-10.81

,00

209

«00

«00

=10,41

«00

00

+0g

«00

«00

LR S

32

«00

.00 =5.31
+00

«00 »00
«00

=5,3) +00
«Q0

-uu -5.31

«0a
.00 .00
«00
=5,31 .00
«00

uDu '5.31

+00

.60 »00
«00

=5.31 «00
«00

200 =5.31
+00

00 00
«00

3-4¢

200

00

200

=30

«00

00

+00

Ioo

«00

«0D

«00

«+0D

« 00

+00

+00

«{0

+ 00D

«00

+00

«00

+00

«00

+«Q0

«u0

«00

«00

+00

=00

00

«00

00

«00

«00

s 00



nb
g1 AOVd

ALV

FORCy

TrRB

FORCE

TRa

FORCE

TRE

FORCE
‘TRS

FORCE

TRB

FoRCg

TRB

FoRCg

TRB

FORCE

TRE

FORCE

Tae

Forcy

FORCE

" Tre

FoRCe

MATRIX,
«00

MATRIN,
+00

MATRIN,
«00

MATRIX,
«0Q

MATRIX,
«00

MATRIX
.00

MATRIX,
+00

HATRIX,
+ 00

HATRIX,
.00

MATRIX,
.00

MATRIN,
«00

1] 105

ROW NUMBER
+00

] 105

RO% NUMBER
00

] C 106

ROw NUMBER
«0a

1] ioé

ROW NUMBER

«00
0 108

ROW NUMBER
00

«] §07

ROW NUNMBER
«0p

1] 1o8

ROW NUMBER
+00

a o8,

RON NUMBER
«0a

Q 108

ROW NUMBER
«00

o 109
ROW NUMBER
+00

0 109

RON NUMBER
+00

[} 09

15
- 00

16
»00

17
»00

18
+00

19
+00

22
«00

25
00

249
00

5
«00

26
«00

a7
«00

RUN #2 RIGID BODY AND MODAL LCADS TRANSFORM USING.THE USER MODAL FILE

o

1.00

«00

1400

+33

«00

1+00

«00

1.G0

«33

1.00

«00

1,00

«00

L.00

«30

1,00

+00

1.00

a0

1.00

.uu

1.00

'un

«0n

«00

«00

14414

3

« 00

200

«00

=194

+0p

=2le2%

+0g

«0Q0

00

+00

»0n

-21.24

+0p

«0a

«0a

020

-7,07 00

«33

LU0 =7,07

-uo

«00 +00
+00

-7 .,07 .00
»33

00 ~7.07

+00

+00 «00
«00

.00 .00
oo

-}t1,62 +00
00

00 w]ln.é2

+00
«00 «00
«00
10,62 .00
«00

00 ~i0,.42

«00

«00

«Q0

«00

«an0

50

«00

«0D

«E0

.un

00

3-47

«00

+00

«00

«00

«00

«50

lao

=00

+50

«00

|

«00

+ 00

«00

+00

+0D

Q0

=00

+50

«00

.su



MopaL INERT[A LOADS TRANSFORH eMOD =

« 00 +00 «0n Qa » 00 .00 «00 G0 o
TMOD MATRIXN, RDW NUMBER I
«25 « 0 +00 «]0 sllp «00 «00 «D0 aul

TmoD MATRIX, RO& NUMBER 2 :
«0a +25 «NQ «00 «0n «04Q Pyl «0a sUo

Tuan MATR]X, ROW NUMBER 3
«00 «00 25 «00 00 200 «00 «00 ’ ed

THOD MATRIX, ROW MNUMBER 4 .
«25 «00 «00 00 «B0 .00 «0o i suld

LE. (] MATRIX, ROM NUMBER" 5
00 » 25 «00 «00 00 +00 08 200 «uD

TMan MATRIX, ROw NUMHBER &
.00 «0n + 25 =00 «0p «uo « 00 00 L8}

Tuod MATRIX, ROW NUMBER 7
W 25 =00 «an 0 L elly i Ml +G0 ]

Tuoo MHATRIX, ROMN NUMBER ]
<00 «25 « 00N «Q0 «0o «00 «00 «00U » 0G0

THMOD MATRIA, RO# MNUMHER 9
il <00 25 g0 «Op «0f] «04Q «Jo [aTLi]

TMOD MATRIN, ROW NUMBER Lo
a2% 0D «00 «00 «0p «00 +00 «Ua Ul

THOO MATRIX, RO® NUMBER 11
00 25 00 «00 «00 LU0 «OU LYV ] S uD

THOD MATRIX, ROW% NUMBER |2 -
« 00 «09 .25 - «J0 alo U0 200 *0 a0

THOD HATR]IX, ROW NUMHER 12
«00 «00 «25 « 00 «0D =« a0 00 00 auD

Tnoo MATR]4, ROA NUMBER I1
«00 +00 +00 «13 «00 00 P «00 sl

TMOO MATARIX, RO® NUMBER 14
00 200 «.0n «00 33 +00 «00 =00 L]

Tuoh MATARIK, RO® NUMBER 16
.00 «00 1] +«00 «0G <33 «04 «00 «00

Tmo? MATRIX, ROW NUMBER 14
«00 =00 +00 w33 «00 sun’ «0n U0 wiD

THoD MATARIX, ROW NUMBER 17
' .00 « 0D .00 .00 »33 00 00 00 wun

RUN #2 RIGID BQDY AND MODAL LOADS TRANSFORM USING THE USER MODAL FILE (cont'd)

348



THOD MaTRIX,; ROW NUMBER 1R

«00 +«00 200 00 «0p «32 +80 «0o +00
TMoOD MATRIX, RON NUMBER 19

«00 +00 00 +33 100 + 00 «00 00 +0D
TMOD MATRIKy ROW NUMBER |7

«00 *Q0 «+00 +80 «33 «00 «DO 00 «00
THOD MATRIX, ROW NUMBER 18

.00 «00 «00 +00 +0g «33 «00 «00 +00
THOC  MATRIX, ROW NUMBER 22

<00 «Q0 +00 «D0 «0p «00 «50 «00 » D0
THOD MATRIX, ROW NUMBER 23

.00 +Q0 200 «00 00 «00 «00 50 0o
THOD MATRIX, ROW NUMBER 24

«00 «Q0 +80 +00 «00 «00 «00 «30 50
NGO MATRIX, ROW NUMBER 25

+«00 00 «00 +00 «0Q «00 «50 «00 LYils)
THGD MATRIX,; ROW NUMBER 26

«00 «00 +«00 00 +00 «00 «00 «50 00

DATA [GMNORED = [N CONTROL MODE

-2 -

REQF

RUN $#2 RIGID BODY AND MODAL LOADS TRANSFORM USING THE USER MODAL FILE (cont'd}

SEQF IGNORED = IN CONTROL MODE

BPHD

PHD 0Q29-12/2%« J2131357
SYSEepL1BS. LEVEL 4%

BANK= S1BANK SEGHENT~ &
00p00g OI54S3 7a5&40n07977
00polp 015463 Ga0l 34pogooo
00opZy 015472 ooo0eDa723p)
00p03p D15503 745460050037
odpo4g 015512 745460040020
00poSa0 al5523 7455400611217
BANK= SIBANK SEGMENT= &
00goup ©159527 107400772776
o00golp 015527 D1DpO0N72761
D0po2g 018547 1a74p0p01t27
nogod¥p 0155587 100000072759
00po%g D15547 748460041217
o0goSqg 0QI5577 23D340073420
oCpoén  Ot56Q7 270020072740
odgg?q aQ1S6y7 aooo2op?27460

cooanoplonon
72p40001353)
0000u0Q7 2304
oconl44000000
000150600000
opopooo?23g7

L4galazoonol
1074940777774

- 72z4gngounol

1spDonp7342y
000000673402
asgonl4?3nss
Qbkgp2oQ734z2
2Tga2007 3403

ELEMENT= maAlIN
74Ssé6pnop?S02
745460011326
oooooon?2ld7
100000072174
T45860pl4193
TuSsepnol 217

ELEMENT=-
010000073420
140p40045811
gz2000000000t
Sj100Q0000g00 4

lo74u0?77774

7023400154p0
1000000446495
230340073420

TRANS

LY
nogloon7z30l
00pl00072302
o0gDaoG72177?
744000015511
o0pQu0a?2173
Q0000072310

L X
TaEhbpg 14143
27p02007 3400
Tn23épp15G94
742000015571
1800000454811
74588907502
T44qoop15624
10740147 3p%4

3-49

D1} AT ADDRESS nIGH&a
utoogoe?2200 pool3lgdonoo
opo0goo72200 p0gt37uncnen
0peDa0072305  pool%2000000
745640040024 pOol44an0000
upQ0o00723p8  gopDoDETR3pé

011 AT ADDRESS 016527
oooopo0?2756é  poOONOATIATT
al1a0%0000i37  23774p0p0002
745640007502 0Oglnon? 4o
7456400313756 poplpog?doNs
10774000000}  wlo0oopouil?
gon2o00?340) opopvpoa?dgL?
745660013754 ubglpog?3nsé
720440013530 7u234pp15622

T4544n0gl1 3754
745640014143
1000an072175
routang?2174
pooQpon? 2305

Dpul4zp734ls
pSo0p144&204
otoopoo? 2?76
nDol4za7 3416
nigd«np72762
oool7ep?3sls
aoo202073nl6
T20%p0pl353)

CREITFN oN+ 3% nEc Tu AT 12128348

co0lpao?22?3
poooong?2173
44000015505
Tadpgopnl15515
abol195ipapcepo

CREsTED DNI 2% pEc 74 AT 12329:0s

in74007777é2
7n23490p199545
ugoL55p73946
7204000135323
2700200734903
udQouzglbgpd
ovoo20g?2754
050000072764



3.4.3.3 Problem #3 Output Listing

The OUTPUT listing is for the applied force transform, which
was conducted by deleting the calls to RBITRN and MILTRN

and inputting the applied'force array by means of a DATA
statement,

3-50



T 7 TTYRANGFURN PRUGRAW DAYA ) o o o

STPDAT e
CHASs B3 ~fo0ptoolEvot
CINERT = « IB0D0000E«Dt e e
B £ 1- B w0 o
XCG = +DG0N0ON0OE+QD — -
¢S = TO0U0000UE+Q0 "
ice = +00000000E+pD
UHF BF
OFFOtG = F
FFREAD & F
TINE L +0000000DE+DD
CARDS = - . ‘
ACCEL = +QDO0COO0E+*0D, «00000p00EQn, «00000000E*00, LAG0O0CDGE*DO _
+«ODUDTGATESGT «00GG00U0E+DD . T
NysF a +0
POGOTNR &
RiGlp = F e
APPLYD "= Y
TRNOUY = T -
NASOYY = T -
KWopLOT = T —
SEND
APPLIEn FORCE TRANSFORM FAP =
- y00~ — <00 200.00 ,00 ~ido.p00 toD0.00 100.00 »00 +a0 |
T TTRF  THATRIX,; ROW HUMBER 1 : - )
F 25 «00 .00 +00 2 00 00 -00 »00 2nn
L
grd TAP MATRIX, RON NUMBER 2 o .
E; 00 <% «00 +ad <00 +G0 «G0 +00 0D
=l TTT TAF MAYRTEy RUW WUWEER 3
ﬁ +00 «00 «25 . «0p +0p 00 +R0O «00 =00
FORCE 0 101 D 1400 00 00 s0,00 o
TAP MATRIX: RO® NUMBER % . I,
¥ 1 111 I . s By 1. T[] <00 “0G «00 +00

CUTTART T MATRTX, ROW RUMBER™ & 7 7 T

+00 .+ 25 77:'30_ . 006 0D « U0 +00 «00 |
/ TAP_ MATRIX, ROW NUMBER & - TSR S
- T Jee 7T Thed T +25 +00 T «00 «00 +00 «00
T FORCE o T 102 0 1.00 200 .00 50,00
T TAP HWATR{%; ROWN NUNBER ~ 7 T T, T
=25 __s0e .00 Q0 «OJp «00 « 00 «00 e00 .
TP MATRIX, ROW NUMBER @ 7 S
w007 T 7 28T »0o »a0 X°T7) »00 «00 «00 : sl

RUN #3 APPLIED FORCE TRANSFORM USING CARD INPUT
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ROW NUMBER
+UN

4] 103

ROW NUMBER
+00
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« 25

ROW NUMRER
«Un

n 104

ROWw NyUMBER
+00

KDY NUMBER
0N

n io0s

RDW NYUMBER
0D

n 1058

ROW NUMBER
«0N

RU# NUMBERK
efin
Q 106
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«NIn
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-0p
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o
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+ 00
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4.0 SUBROUTINE DOCUMENTATION

The TRAIL Program was written in Fortran V to be used on a
Univac 1100 series digital computer with an Exec~VIII system.
It has been designed to be used within the Integrated Struc-
tural Analysis System (ISAS) for the purpose of transforming
inertial and apblied loads on a dynamic loads model to a
finite element model having many more node points. 1In the
programs present form the maximum numbeér of degrees-of-free-
dom in the finite element model is 410. The storage core
capabity the program occupies with this maximum capability

is approximately 57K words.

4.1 Main Program Description

The controlling routine within TRATIL is MAIN. This routine
manages the program calculations and the program output. The
structure of the calling sequence is simple and can be visualized
by observing the routine listing. Figure 2-1 of this document
illustrates the program flow. Main reads the transform logic
data, writes the header information on the NASTRAN Input Loads
File (NASFIL}, calls the requested transfcrmation routirne,

and outputs the requested printed and magnetic tape data.

A Fortran Procedure named DIM was used to easily change

maximum array sizes. It is intended to allow for decreasing

the required core size when running problems which do not require
the maximum default dimensions. This Procedure is described

in Section 4.1.3.

PRECEDING PAGE BLANK_NOT_FTLMED

St



4.1.1 Routine MAIN Characteristics

OUTLINE FOR SCIENTIFIC SUBPROGRAM DOCUMENTATION

IDENTIFICATION

Name/Title

Programmer/Date

Author/Date
Organization/Installation  LEC-ASD FQOR SMD

Machine Identification

Source Language

STORAGE:
IBANK

DBANK

INPUT VARIABLES:

SYMBOL TYPE ©SIZE

544
152

MAIN

F. STRATMAN 4/74
F. STRATMAN 5/74

UNIVAC 1110
'FORTRAN V
DESCRIPTION

A
TRNOUT
MASOUT
MODLOT
MODINR
RIGID

CARDS
APPLYD

NASFIL
UMF
OFFDIG
FFREAD
CMASS
CINERT
ISID

XCG
YCG
ZCG
TIME
ACCEL
NUMF

ol e B o

HOoBP BB

HIoxdxdwR

O

o

R N S e L Ty rywpyw

Title of run

Printout control for transformation matrices
Printout control for mass matrix

Printout control for user model data
Computation control for modal inertia loads
Computation control for rigid body loads
transform

Card punch output control

Computation control for applied loads
transform

Unit number of NASTRAN input loads file
Indicator for User Modal File

Indicator for off-diagonal mass matrix
Indicator for Flight Conditions File read
Scale factor for masses

Scale factor for inertias

Set identification number for NASTRAN force
and moment cards

Cartesian coordinate location of vehicle c.qg.
Flight time for locads and accelerations

Rigid body accelerations
File location on modal input tape

- 2

MAIN-1



CARD OR TERMINAL INPUT:

The Namelist $TPDAT was used to input program control para-
meters to the main routine. $TPDAT was input with cards for
the checkout case. Other means of inputting this type of
data could be used such as the Exec-8 7/8ADD command. A
description of Namelist $TPDAT follows:

NAMELIST/TPDAT/CMASS,CINERT, ISID,XCG,YCG, 2CG, UMF , OFFDIG, FFREAD,
TIME, CARDS, ACCEL, NUMF ,MODINR, RIGID,APPLYD, TRNOUT, MASOUT , MODLOT

LIBRARY ROUTINES REQUIRED:

The NTRAN routine is required by routine MAIN to write the
NASTRAN Input File (NASFIL). Appendix A has a description
of this routine.

LISTING:

A listing of routine MAIN can be found in Section 4.1.2.

*//ﬁ"‘

MAIN-2



4.1.2 LISTING OF ROUTINE MAIN
GFOR*s MAINIMALN
FOR SE1X=12/23/7%=21144154 (0,)

MALN PROGRAM
STORAGE USED}

COMMON BLOCKS!

0p0). . _TFINFO DOGOI4
Opo4y  FACTDR 0pODOY
0pas  DATQUT. 0DGOG3

EXTERNAL REFERENCES

CODET1) QDOPS4% pATato} oODDIS21

sl ANK CcOMMONLZ) COODDOD

(BLOCK ) NAME)}

Op0é NTRAN
Qp07  RBITRN
010" MILYRN
ggtl AFTRAN
oplz NINTRS
0013 NRNLS
Ogote NPRTS
agis NID2S.
Opis NWNLS
0017  NSTOPS
STORAGE ASSIGNMENT (arLocK, TYPE:, RELATIVE LOCATION, NAME}
oopo cp033% tF DOGo R DO0OOQ A 0003 & 000007 AcCCEL 0000 L 0ODQ}?
opo4 E.DODDDI CINERT 0004 R NROOOOD CMASS 0C03 | 000005 FFREAD gog4 § DooDO2
Dpo5s L 000001 MASOUT 0000 (| 000035 MODINR 000% | Q00pD2 WopLOT 0000 I 000034
Opod L 00004 OFFDIG 0D0D L DODD3é RIGID 000 g 000004 TEME Q0go Qo0o4!l
0003 L 0QDOOY UMF 0003 R DDOGOO XC6 00pY R COODD) YC6 0003 R 0D0O0DZ
00101l L] COMPILER {(DATA ® SHORT}
00103 2 DIMENSION AL28)
003105 3e DATA NASFIL 10/
00307 4 DATA A /7*NASTRAN INPUT LOa0S FILE* / )
oDl 5e LOGICAL TRNOUT/«TRUEs 7 MASOUT/«TRUEs /.MODLOT/4TRUes /
o0)1s b LOGICAL MODINR/«TRUEs 7 RIGID /9TRUE« /+APPLYD/aTRUE, /:CARDS
R3S 7s . /oTRUE/ sUNF OFFDIG,FFREAD
oRiz2 Be DATA CMASS,CYNERT/ 2 » 1o/
0028 G COMMON/TPINFO/XCG YCGrZCH,UMF sOFFDIG+FFREADJTIMEPACCEL L&} s NUNF
60126 10 CONMON/FACTOR/CHASS ,CINERTISIDICARDS
00|27 Ile COMMON /DATOUT/ TRNOUT,MASOUT,MODLOT
aD)a0 12 NAMELIST/TPDAT/CHASSCINERT, lsnboxca.v:s-zce-unr-or:nlﬁ.rrnznn.
00430 13e ' L] TIMESCARDS »ACCEL tNUMF JMODINR,RIGIOsAPFLYD
001230 t4e ., TRROUT ¢MASOUT s MODLOT
06130 15e c
Q0131 Lie READ 15, TPDAYT)
DO 3% 17s PRINT |
0013¢ Ll | FORMAT 1lH}/ 5%, *TRANSFORM PROGRAM DATA')

4-4

APPLYND
ISID
NASFIL
TPDAT
ICs

oonond cARDS
o000%D L
DDAN1S NUMF
000000 TRNOUT

ponY L
0000 |
0003 I
0005 L

obnlna
poodal
ooondo1
o00d01
0p0Go|
000001
000Go|
oooao
poodn)
onodo|
o000g1
goodal
soofdol
poolol
000001
pGaGo01
oDo0Ds
ogodiy



4.1.2

Qo) a7
00142
00343
00145
00347
o051
0D)52
00153

1

LISTING OF ROUTINE MAIN (cont'd)

19 WNRITE (6:TPDAT)
20 CALL NTRAN (NASFI({s1¢284A,L,22)
21 IF {RIGID ) CaALL RBITRN
22+ IF (MOQDINR) CALL MILTRN
23+ LF (APPLYD) CaklL AFTRAN
24 CALL NTRAN(HNASFIL,9,9,22)
25 SyoP
26 END
END OF COMPILATIQN: NGO plAgMNOSTICS,

paodll
oooQi1s
noQu2s
anonbal
0po0as
onobi4y
oDo04?
000053



4,1.3 Description of Fortran Proc, Dim

OUTLINE FOR SCIENTIFIC SUBPROGRAM DOCUMENTATION

IDENTIFICATION

Name/Title
Programmer/Date
Author/Date
Organization/Installation
Machine Identification

Source Language

" PURPOSE

DIM sets dimensions for

- USAGE
e Calling Sequence

INCLUDE DIM, LIST

-FORTRAN PROCEDURE DIM

FRED STRATMAN 4/74

FRED STRATMAN 10/74

LEC-ASD FOR SMD

UNIVAC 1110

FORTRAN V

the larger arrays used in the program,

Parameter

" Name - Dimension Type Description

MAXDF 410 I Maximum degrees-of-freedom
MAXMOD 100 I Maximum elastic modes.
MAXNOD 120 I Maximum nodeé

-/

DIM-1



ST STY TR - 0 0 BT o 1 NS T SV e e
ce POP B AU /N T mlb 3 i1s2 e e+ e . N e
PEUGU] Din_ PRQC
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4.2 Common Block Information

There are four named common blocks used within TRAIL. A
common block versus subroutine matrix for the common blocks
used is shown in Figure 4-1.

4,2.1 List of Common Block Variables

A list of the contents of each common block follows.

/TPINFO/XCG,Y¥CG,ZCG,UMF,OFFDIG, FFREAD, TIME , ACCEL, NUMF

/FACTOR/CMASS,CINERT,ISID,CARDS

/DATOUT/TRNOUT , MASOUT , MODLOT

/MODAL/A ,NDF ,NMODES , IDXYZ , NNODES , NODEID, XMAT , NDFFE,
FREQ,QDD,DMASS, RMASS, PHI , TUMF , MASOFF

Q n g

[ o o [

= = O &

5 | 2 | 2| 8§

£ = a =
AFTRAN X X
MAIN p.4 X X
MILTRN X
RBITRN X X X
RDUMF X X X
TRANS % X X

FIGURE 4-1

Common Block Cross Reference Table

- 5



4.3 Description of Subroutine AFTRAN

OUTLINE FOR SCIENTIFIC SUBPROGRAM DOCUMENTATION

TIDENTIFICATION

Name/Title o - - - SUBROUTINE AFTRAN
Programmer/Date "' FRED STRATMAN 4/74
Author/Date - ?RED STRATMAN 5/74
Organization/Installation LEC'ASD FOR SMD
Machine Identification UNIVAC 1110

Source Language FORTRAN V

" PURPOSE

AFTRAN sets up an array of'applied forces and moments.

- USAGE
o Calling Sequence

Call AFTRAN

AFTRAN copies the external forces and moments array, [FAP], from
the Compressed Aerodynamic Forces and Conditions File described
in Section 3.2.3.3.

NTRAN operations are used to skip to the desired data block and
to read the data. A flow of AFTRAN operations is shown in
Figure 4-2. '

LISTING

A listing of the AFTRN subroutine is found iﬁ Section 4.3.1.

7



e Symbol Definition

Coding - Type Description ' . Units
ICAFCF I Unit number of Compressed Aeroc
Forces and Conditions File
NENG I Number of thrust forces
NEXT T Number of applied forces
NTIMES h Number of time points on file
TAPCK H Name passed to transform routine
to verify that TAP matrix is read
TSTART} R Start and stop times of simulation
TSTOP on ICAFCF

FAP R Array of applied forces and moments

_/Qéy__

AFTRAN-2



SUBROUTINE AFTRAN

increment

5"T3t0l’mstart

Ntimés

Ihlocks# =

Time - Tstart

increment

Read
array

of
external/ .
forceﬁ:]
¥
Stack forces
~in FAP
_ array
y FIGURE 4-2
Call ' ‘
transform i;g;AChart of Subroutine
array AFTRAN
RETURN ’//2252;//

4-11 AFTRAN-3
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4.3.1 Listing of Subroutine AFTRAN
AFTRANAFTRAN
FOR SE1X=12/23/74=21345308 (0.}

SFOR»s

TSUBRGUTINE AFTRAN

"ENTRY POINT QDOlén

STORAGE USED! CODE()) DODI&Ti DATA(D} Opoél73 BLANK COMMON(2) QDODOD

.. CoMMON BLOCKS:

. 0093
opo4

. PATOUT 0n0Q03
TPINFO 000014

v
"

oy
EXTERWAL REFERENCES (plock, NANE]

000% NTRAN
Dooé TRANS
cog? NPRTS
apto N1D1S
o1t N1DZS .
[ 3 F NERR)S
STORAGE ASSIGMNMENT (ALQOCKs TYPE. RELATIVE LOCATION. NaAME)
ogogo 00047) IF goot. 00012) 1344 0ol 0002133 184¢ ano4 000007 ACFEL _ ongD R 0DRSA3
0000 R 0O00QOQ FaP LT 00005 FFREAD 00Gg0 1 000470 1 0000 1 00U%4é 1BLOCK oboo I ap0503d
PODC 1 0O0%5S 1CAFCF 0000 § 0QD445 INCANT 00p0 000602 INJPS anad 1 DDO454 0000 L 000503
POOG 1 ODO%47 W 0003 L 000pG! NaSOUT 0003 { 000002 WODLOT 0000 1 0DO%4% N . 0060 1 0DONST
0000 | 0GDY40 NEXT 0000 1 DDO44) NTIMES 00gt DO0QIS WunF o004 aDoRo% OFFD1IG 000D 1 DOD4GY
OopY ® 000004 TINE 0003 |. 000DO0 TRNOUT D000 R D0D44Y TSTART 0000 R 0DD44Z TSTOP o0p% pooonld
0oos 00000 XC&. . . 0DO% gogool v¢e ocp4 podooZ 1ce ]
00000 *pIAGNOSTIC* THE NAME EXTXYZ APPEARS IN A DIMENSION QR TYPE STATEMENT BUT IS5 NEVER REFENENCED®
00000 *p[AGNOSTIC* THE NaME TOEXT APPEARS IN & DINENSION OR TYPE STATEMENT BUT 1S NEVER REFERENCED. )
00101 le SURROUTINE AFTRAN Boadad
00301 2» Ce 4 ROUTINE TO TRANSFORM APPLIED LOADS cpoooo
00163 e DIMENSION BUFFISE) gRTRYILI,4)IDEAT(I4) sFARLIOD? ovoloD
00:pY L1] DIMENSION. [BUFFI54) 000000
[ 1 ]33 5» COMMON /7DATOUT/ TRNOUT, MaSOUT,MODLOT opoooo
00104 b COMMON/TPINFO/XCE  YCG2ZLG ,UMF o OFFDIGIFFREAD W TIMEACFEL (8] JNUNF ppobOoD
a0307 T LOGICAL TANDUT  MASOUTMODLOT nooGDo
00110 Be LOGICAL LAUFFIS&} oonloo
00111 e EQUIVALENCE (BUFF 111 1BUFFL{1),LBUFFC(I1)) 000000
p0112 10 INTEGER TAPCK/6HTAP / 006000
00114 ile OATA ICAFCFrF3/ oQoQ00
00114 12+ LALL NTRANLICAFCF,10} oocooh
b0} 1é 13 Ce READ ID INFORNATION 00000
a0y )7 1L CALL MTRANIICAFCE :2,374BUFF,L,22) qDolo3
00120 15 TNENG  mlBUFF(Z8) opo0) 3
00121 ke - HEXT ®I1BUFF(29%) 0000 1s
00122 i7e TSTART= BUFF(32) oboDi?

BUFF
1BUFF
LBUFF
HENE
TAPCK
UNF



00123
Q0) 24
00125
00125
00124
00126
00127
003130
00311

00§21

Go1)32
00133
[ R L
00123%
00140
00192
00150
00151
0gls2

00153

-1
17»
20+
2le
22s
Z3»
24s
25
2he
27
28
Ve
30
dle
2.
3)a
4.
LET
b
37

END QF CoMPILATIgN?

Ca

a0

TSTOP = BUFFI33})

NYINES s]AUFFL39])

N = NENG + NEXT

READ EXVERNAL FORCE LOCATIUNS

CALL NTRAN (1CAFCF 2 sNsBUFF,L,22)

FIND BLOCK FOR DESIRED FLJGHT CONDITIONS
INCRMT ={TSTOPaTSTARTI/NTINES

IBLOCK ® (TIMEaTSTARTI/INCRNT

CALL NTRANIICAFCF+741BLOCK}

READ ARRAY OF FORCES

N = N+ |5

CALL NTRANUTICAFCF 42 ,NoBUFF L s22)

M e |5 + N

DO 30 Fw] NEXT

FAP(1) = BUFF(H » )

FRINT 1y (FAPUI}ys Iml, NENT}

FORMAT (*Q?*, APPLIED FURCE TRANSFORM
CALL TRANS{FAP,NEXT,TAPCK)

RETURN

END

2 DEAGNOSTICS,

FAP w" , 300(/16FB,21)

aon0z)
il Jile )
0ood2s
oDou2s
D000
oono3t
non04a
nuooss
nDD072
nooozz
noodzy
nooloz
nooliz
LI
oooizs
noal2s
onol s
nooi3s
naol 43
pooléa



4,4 VDesClLliplliwvil Ui ocUlhLVULLIL- oblbiil, .l

OUTLINE FOR SCIENTIFIC SUBPROGRAM DOCUMENTATION

- IDENTIFICATION

Name/Title
Programmer/Date
Author/Date

SUBROUTINE MILTRN
FRED STRATMAN 4/74
FRED STRATMAN 5/74

Organization/Installation LEC-ASD FOR SMD

Machine Identification
Source Language

" PURPOSE

UNIVAC 1110
FORTRAN V

MILTRN calculates an array of modal inertia loads acting at
the degrees of freedom of the loads model.

' USAGE

¢ Calling Segquence

TSR

® Symbol Definition

Coding ‘Ter
FMOD (NDF) R

MASS (NDF ,NDF} R
NDF I
NODACC (NDF) R

PHI (NDF, R
NMODES)

Call MILTRN

" Description N Units

The column matrix of modal inertia
loads

The mass matrix
Number of degrees-of-freedom

Acceleration of gridpoint nodes at
each d.o.f.

Modal matrix o /i 2%’*



Coding - Type " Description Units
QDD {NMODES) R Modal accelerations

TMDCK H Name passed to transform routine
to insure that TMOD matrix is read

% Model

To compute the FMOD array the nodal accelerations must first
be computed using the PHI array from the User Modal File and
QDD from the Flight Conditions File in this manner.

* ~NMODES—=

( ! .
lNODACC = NDF [PHI] {QDD} NMODES

|

The modal MASS matrix which premultiplies nodal accelerations to
obtain FMOD is an NDF X NDF array which is symmetrical, and
can be a diagonal matrix.

FMOD

. ['MASS] ‘g NODACC}

LISTING

A listing of ‘subroutine MILTRN is found in Section 4.4.1.

MILTRN-2



4.4.1 Listing of Subroutine MILTRN

MILTRNyMILTRN
.. FOR Sgly=12/23/74=21145802 (Q,} . .. ___

GFOR,"

SURROUTINE MILTRN
STORAGE

COMHON.

Opo3

RaDAL

BLOCKSEE. . .. .. .

3235211

L4

"ENTRY POINT 000131

EXTERMAL REFERENCES IBLOCK, NANE]

~ noos

TRANS

0001 .apoazl
oogon 0DiNa7
ooul [ DOL4eS
anod § 123530
osold DODé Y
0dald Dp24625

SUBRCUTINE MILTRN

1225
3F
i

MASOFF

NNODES
AMASS

DOo1
0003
ool
0003
oogo
oogo

(BLOCKy TYPE: RELATIVE LOCATION, NaAME)

Qoop42
000a00Q
conpalz
R 0DZ2a125
R QO00QOQ
1 00}usd

USEDI COOE(!} DOOI%2t DATAYO) Dp1S291 gLANK COMMONIZ) DODOOD

13lg

-1pR¥i
MASS
MODACC
THDCK

pool
0003
po0o
2603
g00A
003

€+ ROUTINE TO SET UP TRaANSFORMAZION OF MODAL INERTIA LOARS

INCLUDE OIM4LIST
PROC
ARRAY DIHMENSIONS

PARAMETER MAXDF = 410
PARAMETER MAXMOD = j0p
PARAMETER MAXNOD a |20

oooosa
00i?73
Do150s
gn003p
0006é&5.
00058

COMMON /HODAL/A{2%) ,NDF yNMODES, 1DXYZ(MAZDF? JNNORES «NODEIDIMAXNOD) »

SXMAT{MAXKNOD 3} s NDFFE»FREQ QDO (RAXHOD } sDMASS IMAXDF ) sRNASS CHAXDF ) o
*PHI{MAXDF MAXMOD) , JUKF ,MASGFF
LDINENILON NODACCIMAXDF ) ,FHOD{MAXDF)

dans NRENWS
apoe NRBUS
0go7. NIODLS
oplo NiOZS
oLl NPRTS .
0g1z  NERRaS
STORAGE ASSIGNMENT
0oo1 Dofolé jl4g
opo1l 000102 1526
domd QD1424 FREQ
Ogpo 1 OD146é J
Ggod 1 0DCDA!. NMOBES
0003 R QD147 QOD -
00101 18]
00401 e C
0101 e
[L'R Y H L] <
003D 5e
00103 Sa DIN
0103 5s e
ao3ipl Ss 4
11T L) | 2]
02108 s
PQ1peé e
00104 - Se <
ofj04é Se END
0007 be
_ . Dbojor ~Te
agyo7? [ 27
90110 _%e
[ INR: 10
06112 ite
12+

0Q113

REAL MASS{MAXDF1aNODALC
EQUIYALENCE (MASS1)) +RMASS(]))
INTEGER THDCK/4HTHOD /

1346
OMaASs
1NJPY
1114
NDGEIR
AMAT

oonl oonosd
00od R 00D&32
oand 123827
adpa 001425

0003 & 0QINST

odnlrD
pto0o0o
a0odan
00Ga0D
aoalan
000000
opodne
o0a000
000000
. oooUao
060000
ogodoo
000000
oooQoQ
o0o0d00
noc0op
000008
ogo0on
nt0odo0
p0o00an

142g
FHOD
1UNF
NOFFE
PH]
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00113
00115
00320
ag321
Q0124
00} 24
o024
DL
o027
001230
00433
P LTEL]
onj42
D045
0145
00150

‘goysd

00156
00154
on)sé
00187
00140
[ ST}

13s

Ce CALCULATE NODAL ACCELERATIONS

1 D0 120 I®L)NDF

15« NODACCLI} w D«

tée PO 120 J=14+NMODES

:;- 120 NODACC{I) = NODACC{1} + PHI{I,24)0QDD1y)

- <

1% Ce CALCULATE INERTIA FORCES AT EACH DOF
2Qe C

2i» REWIND MASOFF

22n» B0 130 I=3.NDF

23 FHODI(1) = D

2%e READ (MASOFF) (MASS{Jl+ Ju],NDF)

25 Do 130 J=1,.NDF

240 130 FHOD(I) ™ FHOD(I) = MASSU J} WNODACC(J)
21s CC

F{: 1 PRINT 3y (FMODiI), t=]:NDFf)

29 3 FORMAT (0% » v MODAL INERTIA LOADS TAANSFORM
A0+ - A00(/715F8,23)

R C

2 [4

3. CaLL TRANS{FHMODNDF,TMDCK)

34 RETURN

35 END

END OF COMPILATION] NO DIAGNDSTICS.
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nao0na
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000014
pooo21
npoo2y
000021
Doan2
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000042
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060072
nonios
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000108
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4.5 Description of Subroutine RBITRN

OUTLINE FOR SCIENTIFIC SUBPROGRAM DOCUMENTATION

IDENTIFICATION
Name/Title SUBROUTINE RBITRN
Programmer/Date FRED STRATMAN 4/74
Author/Date FRED STRATMAN 5/74
Organization/Installation LEC ASD FOR SMD

| Machine Identification UNIVAC 1110
Source Language FORTRAN V

" PURPOSE

RBITRN calculates an array of static forces and moments acting
at the degrees of freedom of the loads model.

" USAGE

e Calling Sequence

Call RBITRN

" METHOD

® Symbol Definition

Coding Type Description _ ' Units

A : A Title on Flight Conditions File in/sec?
ACCEL R 6 components of acceleration —«—-*Aﬂ.M__&rad./sec2
DMASS R Diagonal mass matrix

FRB ﬁ Array of rigid~body forces and

moments acting at the degrees-of
~freedom of the loads model

GTM R _ Mass matrix ‘accounting for element
. logation with respect "to the c.gzﬁ}/// "
|

s.
4-18 ‘ RBITRN~-1



Coding

IDELMT

IDXYZ
IFLTFL

MASOFF

MTAPE

NCID

NDF

NENG

NEXT

NLINK

NMODES

NNODES

NODEID

NSTART

QFFDIG

QDD

RMASS

RPMASS

SKIP
SKIP

Type

Description Units

Computed gridpoint location vector
matrix

Element i.d. number from User Weight
File

"node number * 10 + d.o.f."

| Flight Conditions File unit number

Unit having off diagonal mass
matrices, if present

Unit used for témporary storage
of values used to calculate GTM

Co-ordinate system 1i.d.

‘Number of degrees of freedom

Number of thrust components

Number of external force.componenté
Number of linklloads

Number of modes

Number of nodes

Node i.d.

Variable equal to number of data. items
to skip for binary reads ' '

If true, off-diagonal elements in
mass matrix

‘Modal accelerations

Whole mass matrix = (NDF X NDF) for
OFFDIG true

‘The 6X6 mass matrix for each gridpoint

from User Weight File

Locations into which irrelevant binary
data is read

| G-
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' Coding " Type ‘Déscrtptipn - " Units

START R Start and stop times of Flight

STOP ' Condition Data File

TIME R Time of desired data from Flight
Condition File

TRBCK H Name passed to transform routine
to verify that TRB matrix is read

UMF 1 If true, read User Modal File

' If False, read User Weights File

XCG . '

YCG R Vehicle c¢.g. location

4CG

XMAT R Locations of grid points in co-~
ordinate system

® Model

The mass and gridpoint data for calculating rigid body inertia
loads can be obtained from the User Modal File or the User
Weights File,

If the User Modal data is used, the node i.d. numbers and
locations and either the diagonal or whole mass matrix are
simply read from the User Modal File described in Section
3.2.3.1. NODEID, XMAT, and DMASS, if present, are written on
temporary storage unit MTAPE, If RMASS, the whole mass

matrix, is present in place of DMASS, it is written on unit
MASOFF.

The User Weights File has a format similar to the CONM1l and
GRID cards which are NASTRAN bulk data cards. (See Section
3.2.3.2.,) and 3.2.3.2.2, The gridpoint locations are on

the GRID cards while node i,d, numbers and a 6 X 6 mass matrix
for each element are defined by CONML cards. Since IDXYZ' s,
the degree of freedom and gridpoint indicators, are not
stored, they are computed. The (6 X 6) mass matrices read

in for each node are mapped into an NDF X NDF mass matrix
(where NDF = 6 * the number of gridpoints) as 1llustrated

by Figure 4-3,

RBITRN-3
4-20 |
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Figure 4-3

MASS MATRIX

If only a diagonal mass matrix is used the diagonal of length
NDF is assigned to DMASS on unit MTAPE. If the whole mass
matrix is used it is written by rows on unlt MASOFF.

The steps followed in computing the array of rigid-body forces
and moments on the loads model are:

1. Compute [G], the gridpoint location vector matrix, using‘
the array of gridpoint locations [XMAT] and the X, Y Z
center-of-gravity locations,

2. Compute [GTM], the inertia matrix, by premultiplying [G]
by the [MASS] matrix.

[MASS]

[GTM! \wpF x 6). = (6] (6 x nDF)

[MASS] can either be a vector of length NDF or if off-

diagonal elements are present as illustrated in Flgure 1,
an NDF X NDF matrix.

3. Compute FRB by postmultlplylng GTM by the 6 acceleration
‘components of the c.g.

“IFRB} = [GTM] {~ACCEL}

LISTING

. A listing of subroutine RBITRN can be seen in section 4.5.1.

i
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e -

4,5.1
goob
Ooon
onod
DoDd
0p03
0p03
Oono
Cod0
Qpoo0

Qpoo .

0gos
[1a]:14]
Goab

Doinl
aojol

oojo)

D0jail
0193
DO1p3
aagol
oaynld
00104
o005
00jo4
0ajoé
00104
ao)pn7
001190
co)1
00112
00113
Doy %
00114
DEL) 4
00115
00114
00)417?
GOy 20
gt 2l
0d122
60123
Q0124
00125
00327
00331
0Q133
00135
Q013?
D017
0040
Q0340
00140
0042

EI BB R e ]

Listing of Subroutine RBITEN

oo0zos
pooozé
opoo27?
123627
123530
goonao
goooQ7?
Q00033
00004l
.0o0ol1
0o0pos
000036
0g0o040

e
2%
Je
LTy
5%
S5«
Se
Se
5e
Se
Se
Se
S
&n
Te
[ 1]
P
10»
1le
12+
13
19«
15e
lée
17e
18+
1%»
20
2le
2=
23
2%
25
F4{ 1)
27
24
29
IGe
Ile
2w

FRB
IBEGN
1ENDZ
TUMF
MASOF
NDF
NLINK
NODE)
GNE
SKIP
TINE
RDF
I0F

c

0003 Q01426 FREQ ocp0 R Q00205 6 4003 R 002425 GTHM
0000 1 0o0%oda 1o 0000 | 000023 IDELMT 0003 1 00QD3AZ JDOxYZ
000C ! QO0GOGD IFLTFL 0opo 1 000022 [GROPT 0000 1 000R3IZ 1|
0op0 [ oopooi? J 0000 ; goopal gp 0000 I DODOZO X

F ooDY L 000001 MASOUT 0004 L 0DOpoZ mopLOT o000 | DOOOON MTAPE
paod 00id425 NPFFE 0000 1 000039 NDIF 006D | 0GDODS MENG
0003 1 000031 NMODES 0003 1 000&4Y NNODES 0000 | 0GOGI5 NODE
0no0 [ 000019 NSTART 00QD 1 oO0o2) NuM o0US  D00GIS NUMF
o003 003457 pHI 0003 R DQl&27 QDD 0003 002625 RMASS
0000 & 000ZQ5 sKP 000D m 00001} STARTY 0000 R DODGIZ STGP
0000 | 0gDOD2 TRBCK 0094 L DOODOD TRNQUY 0005 L 0DO0D3 umf
D003 R 001055 XAMAT 0005 R 000001 Yc6 0000 R DODO37 YDF

SyYBROUTINE RBITRN

C* ROYTINE SETS yP THE RlgID=pBO-Y=INMERTIA LOADS TRANSFORMATION

[

Cim
Ce
C

END

INCLUDE pDIM,LIST
PROC
ARRAY DIMENSIONS

PARAMETER . MAXDF = 4310
PARAMETER MAXMOD = 100
PARAMETER HAXNOD = 12D

PARAMETER NOMAX = mAXDF
DIMENSION Gi{g NOMAL) JGTHEINDMAX 8D
DIMENSION SKptSD)
DIMENSIUN FRBIMAXDF)}
DIMENSION RPMASS[{MAXNODs&18)
COMMON /7MODAL/A(R4) JNOF yNMODES . 1OXYZIMAXDF ) JNNODES s yODEID(MAXNOD]) ,
eXMAT (MAXNOD 43} 4 NDFFE+FREQ QDD (HAXNOD ) yOMASS(HAKDF ) sRHASSSMAKDF ) 4
SPH](HAXDF MAXMOD ), IUMF sMASOFF
COMMON JOATQUT/ TRNOUT,MASOUT,MODLOT
CounoNIYPINFuIICG.TCG.ZCG.UHF.DFFDIG-FFREAO.TIHE-ACCELCGl.NuNF
EQUIVALENCE (FRB{1),SKP{I1}Gl1,1})
EQUIVALENCE (RPHMASS(1el,1)sRMASSI1),GTHII 1))
LOGICAL FFREAD
LOGICAL OFFDIG
LOGICAL UNF
LOGICAL TRNQUT.MASOUT+MODLOT
DATA IFLTFL/ 4/ .
DATA 1UNF /77
DATA WTAPE s8/
CATA MASOFF/97
INTEGER TRBCK/7gzHTRE /
NASMEL IST/ACC/ACCEL

IF L«NQYs FFREAD) &0 TO 32

READ VEWICLE ACCE ERATIONS FROM THE FLIGHT :ondlrluus FILE
REWIND  IFLTpL

4-22

00n0 1 o00Qls
0do0 1 ooGO2s
0Dp0 0oS5gsd
0apd 1 06DG10
0000 | DpO0OD29
pGn0 1 ootoosé
00n3 I OpO&sS
0005 L 00000%
DGDI R 002625
g000 R DOGOIS
0DoS5 R 0OODOD
000s R 0DODOZ

oonono
ohaoop
o0a090
ofoooo
opodoo
ofoooo
pGoooo
poodon
pRolaoon
poolon
0aolo0
pooloDo
a0o0og
000a00
00000
naodoon
pooGoo
aooooo
obodon
o0coon
oooono
00ngoon
I HET
NEWOCGGOAO0D
MEWDOOOLDN
=01000000
© aoadoo
nanaon
oopQoo
oo00Ra
000000
eDa0oo
ooalan
000000
a0a0oon
o000an
ocodon
paolon
noodo0
naodo.)

1
1END ]
INJPS
LNK
NCID
NEXT
NODEJD
oFFDIG
RPHASS
T
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e
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LGEEGE

Do143
00144
Qo) 44
00141
00145
o171

00175
_ 00201

00202
po212
o02z1
00221
00234
n0zad
00234
00241
00242
00250
00251
00251
00251
00381
anzs3
0R2s4%
00254
QD242
002e2
- FYS
C0ze%
o0alo

00310

0031t
003y
oRa
ooaal
00332
00332
03332
00333
00336
00334
00337
00380
00340
00344
0G3n7
G0asn
00353
o0aEHs

00384

C0a5Y
00354
00354
003EY
00357
00342
00362

3l
39e
A%s
Aé»
37
i8e

3%

40e
Yie
42e
43»
Q4e
45
hbe
47
48
49
Sie
Sle
52e
53
5%e
S5
S5be
57e
Ses
5%
40+
ble
bde
4l
[ S]]
45+
bb»
&7
[ 104
&%
70
Tls
Tie
73+
T4
Ths=
The
TTe
Tae

T

ape
al»
82e
ale
Bde
aSe
B4
Bye
a8s
89

READ LIFLTFLY &
READ (IFLTFL) ENGID EXTFORINENGsNEXT o NLINK  NHODESoLNK5TART,5TOP
Ce SKIP REST OF INFORMATION RECORDS
IF [NENG ,GTe O} READIIFLTFL} SKjP
If INEXT +GTe O) READ(IFLTFL} SK|IP
IF INMODES GTe O} READ(IFLTFL) S5KIP
IF (NLINK 4GTe O} READ(IFLTFL) SKIpP
NSTYART = SeNEXT+NgNG
27 READIIFLIFL) Ty (SKkP{1}, Iny NSTART) + ALCEL
IF(NLINK +EQ. O) READCIFLTFL) (QDD(1) 3wl NnODES]
IFINLINK oNE, D) READCIFLTFL) (SKP({I1), 1ml,NLINK}
. teDDLIYoIml s NMODES)
2B IF (T +LTes TINE) GO TO 27
WRITE {&:ACC)

32 CONTINVE
WRITE {4,99) (QDD(I)s1=]snMODES)
99 FORMAT (1MD, ' MODAL ACCELERATIONS *,IQ0Fip.4)
IF («NOT+ UMf) GO TO N2
Ca
Ce READ FROW USER MODAL FILE
c"'.’!0l“'.‘.l.“-.'...lQ'C."l......'lOQOGIOIQllIIQO‘I“.t.l'll..'...
CALL ROUNMF
RRITE(MTAPE)} (IDXYZ11)al®=)sNDF)
[
LF {(OFFDIG) g0 TO 232
[ .
WRITEIMTAPE] XCGoYCOAZCGr (NODEIDIY) oJ=] ¢yNNODES) o ILEMATI 0]} (dml 3}
te I=1 NNODES)» (DMASSIK) +&k=]NDF)
Gp 10 63
C
33 WRITEIMTAPE) XCGavCaoZCGo{NODEIDIJ) pJdn) (NNGDES) oI 0AMAT (I 0d) 41, 3)
{y I=1:NNODES)
GQ TO &)
C
42 CONTINWUE
[
Ce READ FAOM USER WEIGHTS FILE
READ (5,431 NNpDES
43 FORMAT {13) -
Ce
NDF ® & ® NNODES
PRINT 307, NNODES,NOF
Ce

Do {494 Jw| ,NNODES

NODEID(J) =

Do 144 I=1.¢

NUM & so{Jga]) o |
44 IDXYZUINUME » Jpedde]

C»
C'0000000'l¢30|¢ltgcoll!oaouto.con.c.‘-roooa.oc-.oool.cto;ooon.nooggqog.
c READ GRIDPOINY JD*5S AND THE MASS MATRIxN

Ca J = GRIODPQINY [.D. '

ce

00 48 IGRDPY = | ,NNODES
READ (5,4 ,ENDa5EDd] IDELNT, J» NCID4 RPMASS(Jule) ),
eRPMASS(Us24] VoRPMASSEU,2,2 ) ,RPMASS{D 30l ) RPMASS1U3342 ), 1ENDI

423

pooon%
200013
000013
000030
000041
00DUE2
noD0s)
eDo074
onaion
oo0olly
¢polas
000135
[(LIFEY]
noDléa
nool&s
opoizs
naok?a
000204

D00204

000204
000204
000204
poo2lo
[ LF 2V
n0OD212
00023}
poo23i
00023y
poo233
000264
noc2é&s
ocpo2’o
oop2ro
nQodzo
nobd2n
0p0dz2
no0iaz
oopdzz
opo3zz
000327
000327
000327
oopasa
poBade
nOD3Ys
000ass
nooasé2
noDasz
DODISS
pODYAS
DA0IAS
DDODJAS
600385
000346
aoo4po
000400
nfo400



0037s
00375
p037s
00411
00433
00413
004)3
D042é
00430
00430
QU432
DOga2
00%32
0053
0043é
00446
00444
00454
06454
00454
00454
00505
00sps
00505
00504
005807
00507
00507
90507
00527
0532
00532
- 00533
00533
005346
0os41
0054)
00544
Q0580
00540
00560
QDss )
00542
00ssd
00584
0054%
6o0s70
00570
a0s70
aps?l
08571
nos72
DOs73
{ 00401
DosQ?
00407

90

LAL]

92

Fde

4%

95a

The

97

98

9%
100w
iQ1le
102«
10)e
104+
105
104»
107
1D8e
J0%e
110
tillw
112
113»
114
115
tlbe
117«
118
119
1200
121e
122+
123
124%e
125w
1240
127
128«
12%e
130
13l
132w
133
134e
135
ilée
137s
138»
L)%
1400
141e
142«
193¢
L44e
145
146«

READIS145) IBEGNIRPMASSIJ, 3,3 JeRPMASSIJodal 1 sRPHASSII4,2 ),
u RPMASSIJ,4,3 ) RPMASS{Joada® JoRPMASSTU,5,1 )JRPMASS(J52 )
* RPMASSIJ,542 ) .LEND2 '

IF {IENP1 JNE+IBEGN) GO Tgo &%

READIS¢45) IBEGNsRPMASS{J,5,9 ) yRPHASS(J15,5 1 aRPMASS(Jeb,) ),
s RPMASS{Jo842 1 oRPNASS(J b3 )} s RPHASS( U b8 ) RPHASS{Jabs5 )
" RPMASS(J),8,44)

IF C(1END2 ,NE.JBEGN} GO TO &4

38 CONTINVE

4
53 CONTINUE
Co
Ce READ SRID POINY LOCATIONS

Dp |85 IGROPY = 1 ,NNCDES
155 READ (5,94 END=55) [0, (XMAT{IDed) s J=1sD)
55 WRITE(MTAPE! {IDXyZ(1),im]4NDF)

C
1F (QFFDIG)I 50 70 sS4
C
WRITEIMTAPE) XCGoYCGoZCGo(NODEIDTI ) s} oNNODES) JLEXMAT( bl o Jdm] 3]
v Im]aNNODES) s LCRPHASS (J K K} 3K3 ] p8) s Jm1  NNDDES)
GO TO &3
c
Ce WRITE OFF DIAGONAL ELEMENTS ONLY
549 CONTINVE
WRITE(MTAPE) XCGoYLGoZLGe(NODEID(J) yJ=m) NNGDES) s ({XMAT (I udt) yum},3)
s [=]»NNODES) :
cx . %
cx X
DO 88 Ju],NNODES
JP = geidal)
c d
Do 58 Iml,&
C
DD 5& I1 = |,NDF
56 DHASSIII) = Qs
00 57 Ke},a
S7 DMASSIJFP + K) = RPMASS(Jr7eK)
S8 WRITEIMASOFF) {DMASS(I1dy 11®1,NDF)
G0 TO &3
Cs
44 FORMAT (8X4318,5F8,2,18}
45 FORMAT(18,8Fge2,18)
4& FORMAT (8X,:18,8X33FB,2)
47 FORMAT (1MO, ' DATA CARD DUT OF SEQUENCE NEAR ELEMENT ID NOe'.I4)
&4 PRINT 47 IDXYZ(d)
5Top
4
4
63 CONTINUE
c ‘
REWIND NTAPE
READ (MTAPE) {IOXYZ(1)e]lw|aNhDF}
WRITE (4s301) (IDXYZL(1), [*1»NDF)
IF toFFolg! o To 1%
[«

READ (MTAPE) XCGovCGoZCGo(NODEID{ ) yum) ,NNODESH o C(XMATCT 1) 4 dm) 3}

4-24

LI LLEFY
0a0Y2)
noo42)
000%4D
nODYa4
pOOY44
nQ094y
00442
oQoa7 |
noG4TL
00047
00047y
000471
Do0%71
nooY7s
nQG517?
000517
000534
006534
000538
npos3ée
noas74
noo574
000574
c00&00
000400
poosoo
000400
6O0&00
pOD&dT
DOOK3?
poD&3?
onoésa
DO0443
DO0#5)
poo&Lt
000654
DOD&SS
ngoeso
non7o2
booe702
naornsg
noo704
noo7o%
noor0s
naproY
nao7Lt
noo7it
noo7?ly
000714
LLOEAT]
000714
0007t
aon73s
poo?47
ooor4y
noo751
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L BRL

Tk

IV,

ROV TYNIDTEG

W,
L

5L -

0D&11

Q0635

004346
00¢3¢
00s3¢
004546
00457
00545
00476

.ePras

00710
007113
o07y14
007)5
00720
oo0z720
007z}
pa723
00724
noz2s
007246
aorzz
o00rag
ou732
0073y
DB735
00736
00737
00740
oar4l
00742
00743
00744
00745
00748
0Q787
00750
00751
00752
00753
00754
aa75ss
0G754
Do7rs7Y
0drs0
00741
00782
00743
DO076%
00764
00747
00747
oL
00773
ogr74
oory
Qtoos

147

. 14Be

14%e

150

151s

152

153»
154
155
15ke
157+
150

J5%e

160+
L&l
182e
14630
lo4e
145s
l4be
167
Léfe
1467
170«
171»

i72e .

173s
174w
175
17&4e
177
178
179
180e
181e
182e
183
18w
185
184w
167
188
169
190
191
192
193
174
195
194
197
198s
199
200.
201+
202+
203

]5

11

*0

e

120

140
170
130

tv 1wl ¢NNODES) 4 (DMASS{K) eKn ]  NOF)
Gp ro. 18
READ IMTAPEY XCG+YCG+ZCGoINODEIDLU) o dm) JNNQDES) L LAMAT{E0J) odm)ad)

t+  IsLgNNDRDES)

CONTINUE

WRITE (453021 IN00EIDCIY lml NNODES)
WRITE (423030 UEXNAT(I ) o ®1¢3) ) 1mL4NNODES?)
IF (MASOUT) PRINT 304, (DMASSIK) sKo] JHNDF )}
Do 20 I=l,é

DO 20 J=],NDMAX

Gifsd) = 0.

GTMtJs1) wD,

CONTINUE o

DO 130 J=]NDF

COMPUTE MNODE NUMBER
NODEI=IDAYZIJ)/1D

COMPUTE DEGREEE=OF=FREEDOM

NDIF= TDXYZ(JI=NODE|+ID

K=g

CONTINUE

KagK+}

IF {X +GT+ NNODES) G0 TO léD
IF(NODEID(K] oNEe NODE}) GO TO 8D
NODE=K '
AOF=AMATLNODE y 1) =XC6G
YOFaAMATINDODE,2)=Y(6G
Z0FuXMATINCDE 3 )=2C6

ONE =1«

60 TO (90,100,110,120,120,120} WNDILF
CONTINVE

Gijsd} ® QNE

G(s4J)m ZDF

GlayJ)m=YDF

G0 TO 20

CONYINUE

G(2,J)=0NE

Gi4,J)e=ZIDF

Gl&,J)=XDF

60 7O {30

CONTINUE

Gl3yd) WONE

G(a,J4} sYDF

Gl54J) ==)DF

60 TO 130

CONTINVE

GINDIFsJ)} = ONE

GO TO 130

PRINT 170 .
FORNAT (JHI 10X, *ERROR ENCOUNYERED IN GCALC wew®esy ,//}
CONTINUVE

IF ( o«NOT. OFFDIGY GO TO 440

REWNIND MASOFF

DD 920 J=) yNDF

READI{MASOFF) IDMASS{K)sK=| sNODF}

IF (MASOUT) pRINT 305 Jv LDHMASSIK]K=14NOF)

noo751
oD10nq
00100&
pa10as
001004
001037
001037
poi1054
n0107s
oRLILS
ooille
no111s

-00111S

0oi12)
noil2a
001123
pbilal
001131
oDl las
a0l 14D
nolivg
nO1)482
0ol i4q
nollso
pol116S
(RN N Y]
Dollsa
noilés
oaLi71
pa1iz7y
001207
001207
oli2in
001212
0D121%
00121ls
opizlé
001217
no1221
p0i1223
nl122s
001225
001224
o0i12da
oo1232
no1234
ooOl23s
p0id4n
001242
001250
nDL250
nolL250
nal2seo
no1252
noL2ss
nD1248
on13z77?



olo1s 204 DO 420 [=1,4
oloz20 205 Ba Q,0D0
01021 206 DO 410 K= .NDF
Dlo24 207 BB+ DMASSIKI®gll,.K)
Qlp2s 208+ 910 CONTINUE
0lo2? 209 GTHIJ, 1) = B
oi030 210+ 420 CONTINUE
Dloas 211 60 TO 450
Diga} 212« 4
DiDay FIRL 940 CONTINVE
0lpa4 214. C
oloa 215 CXXEX  XAXAX AR XK AN XXX AKX R XN R AKX NN XN NN KAX AR EAR KK AR XX KA NXANR
0loas 214 CRXRXKXNXKXKAR AR XXX NN LA E N XA XN KRR NN XK XN XKARNE AR AN XK XK XN ANAN X
01024 217 C ’
0lals 218 D0 250 1m),é
alguo 219 0o 280 J=1,NDF
Dipal 220« GTM Qs 1) =DMASS(J) & GU], 4y
olon% 221 250 CoNTINUE
ploay 222+ 450 CONTINUE
Djos0 223= DO 300 I=}.MDF
Dlpsd 22%e FRB{L} = O,
0lgs# 225 00 3D0 J=1,s
alos? 2248 ID0 FRAE(I) = FRBI1) = gTMilsd) * AcCELLY)
0lpsz 227 PRINT J0&, {FRBIL),y I®1,NgF)
o1970 228 CALL TRANSUFRBNDF,TRBCK}
oipre 229 3pl FORMAT (0%, |0X,*IDXYIS = ¢, jp0(/2014)}
Dlpr2 230« 302 ForRMAT ('DY, 10X, *NODEIDS = *»300(/20041})
olorl 231e 3D FORMAT (70", 10X "XMAT & ", 50{(/4l2F8.2,485)F )
olo7d 232+ 309 FORMAT ('D', 10X, "DNASS = vy 25(/20F6.2)}
olars 233 305 FORMAT ('0*, 10X+ "OFFOIAGONAL MASS MATRIX» ROW NOw v 414,250/20Fée2
olqQzs 234» N
0lozé 235» I0& FORMAT ('0%, * RIGID BODY INERTIA LOADS YRANSFORM FREB = *,
0lQ7é 2360 . dp0i/I15F8,. 211
Qlo?? 237 ID7 FORMAT (*Q',' NNODES = *,13/7 NEF = 13}
alipo 21Bs RETURN
atipni 237 END
END OF coMmpILATION: Ng plAGNDSTICS,

~7&/ -

0ol3lé
DalLazy
poO1332
001332
Doldiée
00133
LRI ETY
001 34%
00134
013152
0bl1d52
001352
DO1362
noids2
no13sR
oDi1d7a
0D1373
ool40]
noL#01
o0l %01
noi140%
na1a12
nDo0i1%12
LERFL
ooL43?
nD14%44
LLIREY
LERETYY
noLY44
LLBRELET]
o001 4944
na1484
[ L L
nol4ay
a0l 44y
ooiso



4,6 Description of Subroutine RDUMF

OUTLINE FOR SCIENTIFIC SUBPROGRAM DOCUMENTATION

IDENTIFICATION

Name/Title SUBROUTINE RDUMF
Programmer/Date F. STRATMAN 4/74
Author/Date _ F. STRATMAN 4/74
Organization/InstallaﬁiOn LEC-ASD FOR _SMD
Machine Identification UNIVAC 1110
Source lLanguage FORTRAN V
" PURPOSE

RDUMF reads the User Modal File.

- USAGE

e Calling Seguence

Call RDUMF

METHOD

RDUMF reads the User Modal File of the Format in Section 3.2.3.1.
Unformatted read operations are used. The unit used for the
file is IUMF. NUMF is the position of the desired file. If

the first modal file is desired NUMF = 1, if the second NUMF

= 2, etc... The value of NUMF is input through namelist S$TPDAT.
The MSC*LOCALIB File skipping routine, FSBSFL, is used to
position the unit to the start of the desired data. A descrip-
tion of FSBSFL can be found in Appendix B. A flow chart of

this subroutine can be found in Figure 4-4,

" LISTING

A liting of subroutine RDUMF is seen in Section 4.6.1.

- A3~

RDUMF~1



SUBROUTINE RDUMF

Read
Title

ﬂé§
NDF , NMODES

IDXYZ ,NNODES Skip
NODEID, XYZ, 1
\DMASS (:I : Record
|

¥

I=1,2,3--
--NMODES
I=1,2,3--
-=-NDF
|
Read
RMASS

OFF= : .
Biagona>, 259
RMASS on
elements MASOFF
File
NO

RETURN

RETURN

FIGURE 4-4

Flow Chart of Subroutine RDUMF

-/ 38-

RDUMF-2




4.6,1 Listing of Subroutine RDUMF
FFOR,s RDUME +RDUNF ¢y ROUNF
- FOR SE1X=12/237/7%~21145128 (0,01

77 SUBROUTINE ADUNF

STORAG

... DoDA. MODAL .
Opba  TPINFO
.0pos . DATOUT

_. EOMMON B8LOCKSE

1238134

do001é
Q00003

ENTRY POINT 000230

EXTERNAL REFERENCES (BLOCK, NAME}

ngos F5BSFL
0p07. NRBUS
ObpLo HIDI1S
ot HiO28
opy2 NPRTS
ogpid NEBUS
Do« NERRMS

STORAGE ASSJIGNMENT

ong0  00000%
_Opal  OpDQSé
foog:1 o0o0l22
oosi  DoD21l
000l g O0lé2é
0003 1 123527
0005 L OpoOC2
0003 1 000465
Opo} R 002425
0pg4 OoDooO

Abinl 1e
poigl 2e
‘08103 . 3a
00)o% 4o
aaigs. .. Me
0004 4n
00108 Je
00105 L L)
.00106, LT
adi07 Ye
aoi07 e
00107 T 4.
e0110 Ge
g0)10 ba

1oiF
1426
1796
sSoL
FRER
TUMF
moDLOT
NODEID
RMASS
L1441

4

DM P
Ce
c .

END

o000
- 0001
ooal

o003 -

onod
g0o0
0003
a0o0Y
Qoo
0003

D X oem g e W

0p0D27
000067
oooid?
0o0a00
ooogol
apgpaz
0oDG M)
ooools
oooood
gol0s5

SUBROUTINE RDUMF
A _ROUTINE TO READ
LOGICAL OFFDI6G

DIMyLIST

INCLUDE
ROC

ARRAY DIMENSIONS

102F
1496
2056
A

[

o
NDF
NUMF
SK1P
XMAT

oogl
adel
pogl
oogt
oo0g3
00p0
oogd
ocoY
agp4
ongH

1
I

L

(8 ocKs TYPE: RELATIVE LOCATION, MAME)

popgi2
ooap?o
oog1éé
ootoon?’
poopd2
000003
ools25
QoogoY
go0paé
fo0nol

THE USEr MODAL FILE

PARAMETER WAXDF = 4]0
"PARAMETER MAXMOD. = 00
PARAMETER MAXNOD = 120

COMMON /MODAL/A(Z29) 4NDF 4NMODES, IDXYZIMAXDF} ,NNODES 1 wODEID(MAXNOD) ,

:E USED!_CODE()) 0002427 DATA(O) 0000737 aLANK COMMONI2) DOODOO

121¢
151G
2206
ACCEL
10xv2
K
NOFFE
aFFDlG
TIME
Yta

ooot
adol
0001
ovo3
0090
ao0Qd
0403
00g3
0005
0004

[l W

000037’

000104
000173
001773
000047
1235830
00003§
003457
aooooo
oooon2

anAT(HAXNOD!SInNDFFElFREﬂ.QDDIHAXHOD).DHASSIHAXDF}DRHASSIHAIDFl.

- 4=-28

1316
1976
2244
DMASK
INJPS
MASOFy
NMODES
PHI
TRNOUT
its

annl
0oo!
0001
00o%
o0po
0dns%
00p3
000}
aoans

aninal
LLTRR
op0204
opooos
a0aono
ogoool
0004&4%
001627
000003

adn0no
o0G0oo
o0o00oD
o0o0oo
paodon
nandon
onodoon
nnodoo
onodog
000000
0Doooo
nQodon
odofon
ooaoon

13b6g
1676
2326
FFREAD
1STATS
HASOUT
NNCDES
QoD
UMF



R
N

.

g0j10 Te *PHICMAXDF ¢MAXMOD)  ITUMF +HASOFF ]

001! ae COMMON/ TP INFO/XCo 4+ YCGsZCR UMF JOFFDLIGFFREADTIMEVACCEL (&) A NUNF
g0y:2 Pe CONMON /DATOUT; TRNOUT MNASOUT,MODLOT

001)3 10e LOGICAL TRNOUTMASOUT, MODLOT

00|14 Ile DATA IUMF  /s7/

00314 124 Cs SKI® YO DESIRED DATA

0%114 13+ CALL FSBSFL (1UMF, HUMF,ISTATS)

DOyy? 1% READ(IUMF) (ACI)elmiel2)

_Boj2s 15a READ(IUMF} NDFoNMODESs(IDXYZUIT)s 11 oNDFI ,NNODES(NADEIDIJ) ,uml,
20125 Lo B - NNODES)UL{XMAT(]ed)sdulsd)olu) ¢NNODES) s {DHASSIK}) oKnleNDF)
ao |55 |7 PRINY 101, {ftalpls [=},12), NDF,NMODESs NNQDES
00144 18e Do 32 I=) NMODES
Qo7 19+ READIIUNF) FREQ){(PH1(1sJ) um],4NOF)

00200 20+ 32 1FIMODLOT) PRINT 102¢ 14FREQeiPHIIL ) J) 4 4m1 NDF)
002)2 2] IF (+NOT+ OFFDIG)} GO TO 50
o024 22+ READIIUMF) SKIP
apz17 23 po 35 I=l.NpF
00222 24e READ {IUNF) (RMASS{J) 3 J=l,NDF!}
002230 25+ 35 WRITE(MASOFF) (RMASSUJ) o« Jal,.NDF)
00237 2be 50 RETURN :
00240 27 101 FORMAT ("0D%, 20A4/710%,'n0D, DEGREES=0F=FREEGOM = *,1a/10K:*NOs+ OF
Q0za0 28e SMODES = ',14/10Ks'N0s OF NODES ® t,]4)
00241 29 102 FORMNAY (0", " MODE NO. %, 13,* FREQ, ® v, F?,4%4" «PHI5 =V,
Q0241 ige . 10{/710F10.2))
DO242 3. END

END OF COMPILATION! - NO  pIAGMOSTICS.

|

000000
p00C00
0086000
000000
o0o00N
NEw0D0000
NEWQOO000
000004
ofooIs
n000IS
=02000073%
LLLERE]
poDila
n0012%
pnolss
0O0ks?
0001 sé
LLINYY
00G174
009211
000241
npozuy
no0d4]
nooZH1
nooz4)



4,7 Description of Subroutine TRANS

OUTLINE FOR SCIENTIFIC SUBPROGRAM DOCUMENTATION

IDENTIFICATION
Name/Title - SUBROUTINE TRANS
Programmer/Date F. STRATMAN:4/74
Author/Date ‘ ’ F, STRATMAN 5/74
Organization/Installation LEC-ASD FOR SMD
Machine Identification UNIVAC 1110
Source Language FORTRAN V
" PURPOSE

TRANS premultiplies the force and moment arrays setup in RBITRN,
MILTRN, and AFTRAN by their corresponding "loads model to finite
element" transform matrices, punchs NASTRAN "Force" and "moment"
cards, and writes NASTRAN force card. images on the NASTRAN

Input Loads File, .

' USAGE
e Calling Sequence

Call TRANS (POSTML, NCOLS, ARAYCK)

Parameter ‘Dimension Type Description
POSTML MAXDF R . The array of forces and

moments acting at the degrees
of-freedom of the loads model

NCOLS - I The number of columns filled
- in POSTML
ARAYCK - ' H _ l-word identifier of POSTML



e Error Messages

When the wrong transform array card deck is detected upon
COmMparing ARAYCK with the data deck identifier, the following
message is printed. DATA DECK OUT OF SEQUENCE

METHOD

® Symbol Definition

Coding Type - Description ‘ Units

ASSIGN R (in text)

BUFF A A 280 word buffer to store the NASTRAN
force card images as they are computed

CID I Coordinate system 1i.d.

DATNAM A The one word i.d. of the transform
data deck

FFEVAL R The finite element force value being
computed

IPog I Variable used to identify the position

in an array of a certain desired value

IROW L The degree-of-freedom of the finite
element model for which a force is
being computed

ISTART I Position in BUFF where data encoding

‘ is to start

NAME A Identifies "FORCE" or "MOMENT" NASTRAN
card

NASFIL I Unit number of NASTRAN INPUT LOADS File

NDFFE | I Number of degrees of freedom in the
finite element model

PREMUL R v Premultiplier - the transform matrix

SCALER R Scale factor - CMASS for force card,

CINERT for moment card

- /%Q_.

TRANS-2



Coding Type Description : Units

SID R . Load set i.d. number

VECTOR _ R 3-component force vector for NASTRAN
- card

e Model

The general transform process is described in Section 2.1.
Due to the limited core space available only one finite ele-
ment force value is processed at a time.

The processing consists of:

l. reading a row of the transform matrix

2, postmultiplying by the array of forces on the loads
model

3. creating the NASTRAN Force Card image

4, writing the card image on NASFIL and punching a
NASTRAN bulk data card.

The NASFIL format is illustrated in Secfion 3.1.5. The
NASTRAN bhulk data "FORCE" card is illustrated in Section 3.3.

ASSIGN is. an NDFFE X 3 matrix which corresponds to the trans-
form matrix. For each non-zero row of the transform matrix
there is a corresponding row of ASSIGN which provides the
following information about the corresponding FFE value
computed:

Column
1. finite element gridpoint i.d. number
2 1 » static force being created
* 2 + static moment being created
3. 1,2,3 corresponding to X,Y,Z d.o.f. associated

with the gridpoint
The program flow is shown in Figure 4-5,

LISTING ‘
A listing of subroutine TRANS is found in Section 4.,7.1.

AT



SUBRQUTINE TRANS

Read
DATNAM
NDFFE

Zero
Assign
Matrix

" Read
" Assign
Matrizx

Place FFE
into Vector

Corresponding to
X, Yor 2
d.o.f.

Punch
NASTRAN
FORCE card

Encode
NASTRAN

¢card data
intc BUFF

NOAI/’BUFFﬁ>

End YES
of N\,

at

Read row
number, and

. |lrow of trans-
form matrix

" Compute
FFE1pow

1

Zero
Vector

L

Full?

Write
BUFF on
NASTRAN
Input Loads

File

FIGURE 4-5

FLOW CHART OF SUBROUTINE

TRANS



4,7.1 unisting of Subroutine TRANS
SFORrsg TRANS y TRANS
FOR SE{X=12/23/74+21345530 (0,1}

- SUBROUTINE TRANS ENTRY POINT 000323

i STORAGE USED: CODEC!) DODI3I6: DATA(O) Onl443: BLANK COMMON(Z) DOOQOD
OO . COMNEN BLOCKS:
ME
*1‘3 0p03  MQDAL 123531

0Opnoy FACTOR ©DODOY%
0noos DaTOUT oDOOD]

EXTERNAL REFERENCES LBLOCK, NAME)}

Ogos NTRAN
Opoz NHCODS
Oolo NRHLS
1.3 ¥] NPRTS
O0gi12 N]D2S

- oo13 NSTOFPS
0oy NiDis
op1%s NWDUS
0Q1s NIO3S
Doz NERR3S

2 ﬁﬂv&

STORAGE ASSIGNMENT (BLOCKs TYPE, RELATIVE'LOC!TIDNI NAME)

0ngd1 oooQls l4Sg ooal 0n001é 15Dg 00ct | QoppYé 1875 a0l 0OUOSL 1725 onnt NOANI3 206g
Qoni oooL0% 214G oagot 0polls 2236 aoopl 0o0p42 3p5L 0Dpo 000524 325F o0no Do0530 326F
0000 000533 328F 00Do 000539 329F oop! 00o2aé 33pL oopo anob42 IYsF ouno NS4 144F
11 0p0254 3s50L 0aoo 000545 AslF 0003 Q00p00 A o0uo 000506 ARR o@no noD445 ASSGN
( 0no3 1 DD3YST ASSGNI 0003 1 QO03IYST AS5SGNZ 00E3 1 003457 ASSGNI 0003 | 003457 ASSlaw 0000 R 0ODOOD BUFF
Opg04 L 0pOOD3 CARDS | 0000 | DOONHY (1D odg4 000Dl cINERT ooo% 000000 CHMaSS NOnO I OO0443 DATNAM
Oon3 0ai1773 DMASS G000 R 000453 FFREVAL a0g? 001626 FREQ o0gD J 000451 0ON0 [ 000432 [BLANK
dogo3 0Q0032 [pAYZ 0000 1 00045 11 apo? 00142% INJPSE 0000 | Q00455 jPpsS G0N0 & DPO4Y7 [ROW
Doo0o | 000950 ISTART oned 123527 JuMf 0000 | 0pQ45E o 00p0 1 DOO456 L obod 123530 MASOFF
DO0S L 000001 MASOUT o0Geh L Ngho02 WoDLOT 000 1 0O0D430 NAME 0000 1 DOO4Y95 NASF Iy o0nd 000030 NDF
\\\h 0003 1 0DIe25 NDFFE 00LU0 | 000444 NENE 0ogd 000631 nMODES 00g3  DOD&AH4 NNODES 00nY DO0G4S NODEILD
\\\f\\\ Oga3 UQIusT PHI 0000 R 0pOS54 PREMUL pogd Doléz? qoo o00g2 002625 RMASS odn4 R 0O00ONO SCALEF
1 dopa 1 000002 51D 0000 R 0p0S5& TAP Qop0d r 000554 TMOD 0000 R DD0S55& TRR o0n%s L ONOOOO TRNOUYT
0pot R 0OD440 VECTOR ono3 001055 XMAT
, gogt Is SUBROUTINE TRANSIpOSTHML NZO|LSsARAYCK) nonnai
pojn! 2e C 0on00)
00101 3s Ce THIs ROUTINE READS ONE ROW OF A PREMULTIPIER AT A TyMEs MULTIPLIES 0Daoo]
ociol Ye C* BY THE POSTHMU_TIPLIER IF NECESSARY, AND PRINTS TWE NASTRAN FORCE OR ooouo)
0oyg9 Se Ce OR MOMENT CARD noooa
00ygl be < ‘ noodo)
nojQ3 Te INCLUDE  DIM,LIST noaoot



00102 7.
00103 T T
Q01p3 Te
DoLoY Te
00)0s 7s
00104 T
0Cige 7w
00108 Te
0o 1g7? Ae
001109 1 2]
ool 10e
f0y32 1l»
ani13 12
00113 13»
003113 14
O 15a
00115 lbe
00}146 17«
0137 18
0047 19
oo} 20 20¢
o022 2ls
cD3 2 22»
003z 23e
0oi12é FL1)
00130 25
poOy132 260
00139 27
001235 28»
00334 2%
00337 10+
00337 Il
00340 32
001141 3
00142 i
0014] 35
0044 b
DQ1a7 A7
00152 30
Qo)ss A%
00140 40
00142 qle
0044 42
00145 93e
Q0148 q49
o071 45
oayrs 4he
Qo) 7e 47
Q0201 Yl
Q0212 49«
oz S50e
00214 Sle
00220 Wp1AGNOSTICS
o02z0 S2e
aDzz2 £3s
0022% S4e
00227 55

N
?\‘,\

D¢ FPROC

[
4

END

ARRAY DIMENSIONS

PARAMETER MAXDF s 4)0
PARAMETER MAXMOD = 100
PARANETER MAXNOD » 120

DIMENSION BUFF(280}

DIMENSION POSTHLL NAXDF)+pREMUL IMAXOF)
OIMENSION NAME(2} ,1BLANKLG) SCALEF(2) vECTORES)
DINENSION TREINAXDF ) o TAF(MAKDF } » THOD(MAKDF}

COMMON /MODALZAIZ4) (NOF yNMODES » IDXYZ(MAXDF) JNNODES rnODEIDIMAKNOD Y,
«KMATIHANNOD 4 3)oNDFFE+FREQ, QDD INANNOD Y sDMASS{MAXDF ) s RNASS(MAXDF ),

SPHT(MAXDF (MAXMOD) , JUMF ,HASOFF

- COMMOM/FACTOR/CHASS (CINEATSID,CARDS

oo

3os

pF1:l

THE TEST FOR EQUALITy RETWEEN NON=INTEGERS May NOT BE MEANINGFUL e

323

COMMON /OATOUT, TRNOUT,NHASOUT,MODLOTY

LOGICAL TRNOUT MASOUT (MODLOT

INTEGER ARAYCK ) DATNAMASSIGNIMAXDF +3) (ASSGHIIMANDF sal s
. ASSGNZ(MAXDF »3) s ASSGNI(MAXDF )

INTEGER CiDsO/

INTEGER SIb

LOGICAL CARDS

DAYA NASFIL/10/

DATA NINEZ&H?9RYFS

DATA NAME/GHFORCE &4HMOMELT/

DATA JBLANK/gugH /

EGUIVALENCE ISCALEF{1),CHASS}

EQUIVALENCE (SCALEF(2),CINERT)

EQUIVALENCE (PREMULIIIZTRBEI) 4TAPII)+THODI)]
EeulVALtﬂcE CASSIGN( o d ) v ASSGMIT] 1 Vs ASSGNZTL 1) vASEGNILL 1)
. PHELL 1))
NA»ELIsrlnsseN/DArNAn.NoFrE.ASSGN1.AsssNZ.Asseua
HAMELIST/ARR/TRB+TAPsTHOD,IROW

CALL NTRAN [NASFIL,|O1

ISTART = =123

00 300 1=1,NDFFE

Do 300 Jml.3

ASSIGMITed) =

READISASSGN)

IF (DATNAM LEQ@, ARAYCK) Gp TO DS

PRINT 329

STQP

CONTINUE

00 330 I=)1,KpFFE

D0 310 Je},NCDLS

FPREMULIJ] = pe

READ (S4ARR,END%350) ]

IF (TRNOUT) PRINT 351, DAYNAM,IROW, {PREMUL(JIs J=I NCOLS)
FFEVAL = D
DO 320 J=1INCOLS

FFEVAL = FFEVAL ¢ PREMULLJ) #POSTHLIJ)

IF (FFEVAL +£Q, O¢) GO TO 320
Po 323 Il = 1,23 .
YECTORLUII} = O,

IPOS = ASSIGNI(IROW,3)

006001
opeoo!
00000}
000001
opnoD}
o000}
oDalp)
00000}
nOo0co|
000001
00000}
poodo)
onoaol
000009
oando)
nando)
panooy
nanoo)
00000}
000001
oaodD)
po000)
ngooo|)
pooda)
oooool
(L YH ]
p0D00)
obaoaoy
odoooi
po0o0Q1
pQo00|
aopon|
00000)
00004,
000002
p00004&
000014
00001 s
00001 &
000023
oooR27
0Doo3s
noonaY
npooYz
noooy2
p0o0S )
opols1
000p0s2
DT
n0D07é
poolos

- 0R0ilos

ooolln
000115
naolis
o0Cilé



g1 HOV TVNIDIHO

RIFTVOR 4004 &

/._

Q0z23g
a0zal
00231
onzaz2
00232
o024
Qo242
00253
00254
DO0254
00286
0254
10247
00247
16247
gzr2
pazry
ao2rs
00ap0
00301}
00ap2
00ap3
00304
00305
00304
003a7?
0o3t0
00311

Gba YECTOR(IPOS) = FFEVAL
57a IPOS » ASSIGN{IROW,2)}
Sde [ WRITE OR PUNCH NASTRAN CApD
S9e EF{CARDS) WRITE(314326} NAME(IPOS)sSIDASSIGNCIRONS1),CID,
4De . SCALEF(IPOS}+VECTOR
Gle WRITE (4232%) NAMEIIPOS) »SIDyASSIGNC(IROW,1}aCID,
ble . SCALEF(IPOS) VECTOR
41» ISTART = ISTARY + |4
L1 IF CISTART +EQ, 281) ISTART = |
45+ ENCODE (88¢328,BUFF({ISTART)]) NAMEIIPOS) ¢ SIDWASSIGNIIRON3 1} eCID,
bbe » : SCALEF(IPOS) +YECTOR, IBLANK
47 Ce If FULL» WRITE BUFFER ON NASTRAN INPUT LOADS FILE .
b8 330 IFUISTARY +EQs 267) CALL NTRANMINASFIL41,280,8UFFsLly32}
&9 C .
70e Cs WRITE CONTENTS OF BUFFER AND END INODICATORS ON NASTRAN INPYT FILE
7ie 350 IF {ISTART +EQ, 2&7) ISTART = al3
72a ISTART = [START + 4
73» ENCODE 16,328,BUFF(ISTART)) NINE
THe CALL NTRANINASFIL,1,ISTART\BUFFsL,22)
754 325 FORMATIIHD s AG,2X23]8,4FB,42)
The 326 FORMAT (Ab 2Xsd18,9F842)
Tl 328 FORMAT (14A8)
T8e 329 FORMAY { *DATA DECK DUT Of SERUENCE")
79 345 FORMAT ( 11F7s2)
80 I4s FORMAT (a1l
aie 351 FORMAT (*0%,a8,' WATRIX, ROW NUMBER?'s14, S0(/10F010,21)
B2a RETURN ’ :
Ble END
END OF COMPILATIgN: I bIAgNOSTICS,.

poolzz
analzs
onolzy
oopl o
000130
onol1s)y
ndol15)
noDI 7y
nool77y
poo20%
nonZos
QoQ205
o002lé
00023s
oD0Z23s
noo2sd
nangé|
0002464
noodta
no030é
LLEL TS
000306
0p030s
000304
poodoe
000304
000304
onnlas
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bt Description
If the file is on tape, no action is token. |f the fil2 is on drum, the relative drum address is adjustod by the wc?rq count
in BFLNG. If the file is on FASTRAND, the relative sector address is adjusted by the word count in BFLNG divided by

the secior size. The adjustments are pasitive, unless the function is backspace, in which case it is negative. Before
exiting, zero is stored in BFLNG, so that a redurdant cal!l on UPDDAS will not destroy the mass storage location.

41721 NWHBLKS — WRITE BUFFERLD OUTPUT BLOCK TO MASS STORAGE

" Purpose
To autput a block of nonformatted or formatted data to tape, drum, or FASTRAND,

. FORTRAN V Reference
Mat applicable.

L Assemizler Language Reference
There are two entries in NWBLKS: DRAINS and WRBLKS$. DRAINS is invoked by
sL) DRAINS
Cn entry, UNITS must contain the unit number and AD must contain the packet lgeation.
WREBLKS is invaked by,
sLJ WHBLKS
O ey, Al must cantain the focation of e /O packed,

" Dascription
MYBLKS has two entries, DRAINS and WRBLKS. DRAINS inserts any trail pad necded by the block. For
nonformatted output DRAINS also inserts the checksum and control words. The last contrel word s updated and
VABLKS is called to write the data block. For nonformatted hlocks the checksum is then set to zero and the block
sonLance aumber is incremented,
VIRZLKS waits until the previous oporation on the file is cormpleted, 1t then sets the function cotde and ealls UPDDAS
o update the rass storage Jocation. The buffer location and data lenath are inserted into the packet and, if two buffers
are in use, tha old buffer is inscried as the available or working buffer. Finally 10S is called to write the block,
V/RBLKS does not wait for the write to be completed before exiting.

415, NTRAN 1/O PROCESSING

The HEAD and the WRITE statements, although convenient to use, do not make efficiant use of tapes and drums hecause the

o3 degs rot permit paraiiel processing, Furthermore, a considerable amount of time is used in processing an 1/0 list
s of its g2neraiity,

NTE AN arovidas a tool for reading and/or writing binary information on tape or drum. It also provides 1O huffering lhrougﬁ
a CALL staemént in the FORTRAN language:

sequence of operations)

CAl, HTRAMN (UN
in v oich UNET is an integer constant or variabie designating the lonicat unit. The swjuence of operations is any list of 1/0
orarations (o5 specitiod in 4181} to be nerformed in arder on the shacitied unit. 1f the unit is not bissy, BT IVAN initiates the

i ton and swaoks the rost in a waitiog list and then returns o he calfing peogron. H the unit is alros gy busy, then the
G, o L is stacked fnonowaiting et aned ehained Lo any orevicusly stacked operations, The exceptions aro operations 10
t

hey ar vncoun&ngNTHAF-J waits for 1he cormpietions of all pravious eperations for that unit he‘ore returning

ot onluig program. PAGE E :
. OF Poog RUALITY a-1 - /\;[J ~
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When an interrupt cccurs, NTRAN records the transmission status, initiates the next operation in the chain, and re“urns
control to the interrupted calling program.

Input/output operations provided by NTRAN are:

(1
{2)
(3
{4)
{5}
(6
{n
(8)
9
(10}
(11}
112}
{13}
(14}
{15)
(16)
{17)
{18}
-{19)
{20)
(21)
{22)

(23)

Write (tape, drum, or FASTRAND)

‘Read (tape, drum, or FASTRAND)

Block Read (tape, drum, or FASTRAND)

Search Read (tape, drum, or FASTRAND]}

Search Drum (drum or FASTRAND)

Position Drum {drum or FASTRAND}

Position Tape by Block {tape only)

Position Tape by Files {tape only)

Write End of File (tape only)

Rewind {tape, drum, or FASTRAND)

Rewind/Interlock (same as 10 for drum and FASTRAND)
Set Tape Density Medium (t2pe only}

Set Tape Density Low (tape only)

Set Tape Parity Qdd {tape only)

Set Tape Parity Even (tape only)

Initialize Muttireel File {tape only)

Swap Reels for Multireet File {tape only)

Reassign Unit {tape, drum, and FASTRAND)

Assign Unit to External File Name (tape, drum, or FASTRAND)
NOP (tape, drum, and FASTRAND)

Get device

Wait and Unstack then Release Unit (tape, drum, or FASTRAND)

~ Set Tape Density High (tape only)

In arder to use NTRAN, a FORTRAN program must have some way 1o check the status of the transmission. For this reason,

.every Dlock of main storage which is used for /0 has a block status word (an integer variable) associated with it; the name of

the status word is specified in the argument list of the CALL.

When NTRAN is called, the tist of arguments is searched tor status words, and these are all set to a value {(—1) which indicates
transmission-not-complete. When an interrupt occurs, the corresponding status word is set by NTRAN to a value which

indicates the nature of comple
{value =

A-2

! tion, whether normal {& positive value indicating ‘number of words transmitted), abnormal
—2} or in error (value = —3 or —4}. The status words for each operation are defined in 4.18.1.

-/



When NTRAN generates -2 or —3, it releases all onerations stacked for the unit which have not been started. The offending
op2ration 1§ marked abort and is left stacked. Anay furthor calls of NTRAN, requesting the above described unit {except
operation 22} will not be performed or stacked, but will generate a particular status code (—4}. Operation 22 may be used to
reltase the abort condition for a unit. This allows the programmer te regain controf after trying to read or write past an
end-of-file, end-of-drum, or end-of tape, h |

An attempt to read or write zero words {N=0} will result in the function being ignored,

The following errors will generate a status word of —3:

(1} Hardware errors,

{2}  Parity and character count errors.

{3} lliegal unit specified.

NG TE: Legal units are all tapes and drum/FASTRAND files.

4.13.1. OPERATIONS

An operation is defined in the argument list by a group of arguments. The first argument for an operation identifies the type
of oparztion, 1t is followed by the parametars for the operation; these are fixed in number and order of occurrence by the
type of operation. Several operations may be yrouped in a single call to NTRAN.

\Yhen referencing a drum file, the current drum address for that file is the starting address for the file only if the drum file
wis never referenced in the current run. If the drum file was referenced before, the current drum address is the current
zddress hefore the last CALL of the fila plus the number of words transmitted or positioned in that CALL. In order 10 reach
the starting address of the file. ooeration 10 apd 22 can be used. ’

b JN

For example, in the cell NTRAN {3, 9, 10, 22):
3 = unit number
9 = end-of-file when operation is completed
10 = rewind unit
22 = all operations on unit must be completed before another function is issued.
Thz cited example is a stacked operation.

NOTE: For FASTRAND 1/O the spacified drum address is @ soctor count and not a word count as for drum 1/0. However,
vith normal termination, the status variable associated with a main sterage transfer will indicate actual number of
wards transmitted. It s then up to the user te perform the covered divide with the sector size in order to retrieve the
correspending sector count, .

For search operations on FASTRAND, if a find is made, the drum address viill point to the sector containing the matching

itern; a following read function will therefore not necessarily start reading the matched item.

(a1 Write
The argument group is: 1, N, B, L

in which M is an integer constant or varialile which specifios the block tzngith; B is a variable name from which data is to

be writien; and L is angnipger variali'z, the status word, which is set by MTRAN as follows:

. N - \j .
—1 = transmission not completa __/é? —
ORIG

-2 = end-of-tupe or drum file m% PAGF‘ I
] _,,zS

% oy
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—3 = device error
"..4 = transmission aborted {previous operation had ~2 or —3 status},
if the transmission is completed normally, L receives the number of words transmitted (N).
ib} .Read
The argument group is: 2, N, B, L
in which N is an integer constant or variable which specifies the length of the main storage black which will receive the
data (for tape, N is the maximum number of words which will be transmitted from the tape block; for drum, N words
will be transmitted), B is a variable which is the name of a main storage area into which the data is to beread, and L is
an integer variable {the status word}, which is to be set as follows:
—1 = transmission not complete
—2 = end of file {no words read DRUM)
-3 = device error
" 4 = transmission aborted {previous operation had —2 or —3 status)
If the transmission is completed normally, L receives the number of words transmitted {N).
(c) - Block Read
The argufnent groupist 3, N, B, L
'A block raard for t2pe and FASTRAND is the same as an ordinary rand. For drum, frarsmission is terminate2 by reading
a word of all 1 bits (called end-of-block word}. N is the maximum number of words which can be transmitted. L (the
status variable) receives the actual number of words transmitted if the operation is completed normally; otherwise L is
set as in READ. B has the same definition as in read.
(d) Search Read
The argument group is: 4, S, N, B, L
in which S {a sentinet word} is a constant or a variable which is used in searching tape or drum.
For tape, the first word of each block is compared to the sentinel and, when a match is found, that block {includir ; “he
sentinel word) is read. For drum, starting at the current drum address, each word is compared to the sentinel and, ' vhen
a match is found, that block (N words) is read. An unsuccessful search results in an end-of-fite status {~2} for L For
FASTRAND a track search is employed: if no find is made, the user may request additional searches.
When a match is found on FASTRAND, the entire sector containing the matched sentinel will be read into B.
le)  Drum Search
The argument group is: 5, S
in which S is a constant or variable sentinel word. Starting at the current drum addeess, the drum is scarched untit
match or end-of-file is reached. The drum address of the match becomes the new current drum address {first drum

address to be read or written is that of matched drum address). When a match is found on FASTRAND, the drum

address will point to the sector containing the matched sentinel, If a maich has not been made, the address does not
change. )

A-4 B



(1)

(g

{h)

{i)

(i)

{k)

Position Drum

The argument group is: 6, N

in which N is an integer constant or variable, positive or neyative, which is added to the current drum address to form a
new current drum address. 1T N is negative and the current drum address plus N is less than the starting address of drum
file, current drum address is set to starting address of drum file, N is word count for drum, and sector count for
FASTRAND, :

Position Tape By Blocks

The argument group is: 7, N

in which N is an integer constant or variable which specifies the number of blocks to space over on tape, Positive N for
torward spacing; negative N for backspacing.

Position Tape By Files

The argument group is: 8, N

in which N is an integer constant or varishle which specified the number of file marks to space over. Positive N for
forward spacing; negative N for backspacing, The operation is terminated by moving over the Nth file mark, by reaching
the load point {back spacing), or by reaching the end of tape {forward spacing).

End File |

The argument group is: 9‘

For tane an enl-of-file mark is written.

Rewind

The arguiment group is: 10

Rewind/Interlock

The argument group is: 11

For tape, a rewind/interlock is given. For drum and FASTRAND the operation is the same as a rewind.

NOTE: Operations | thraugh ¢ pertain to magnetic tape density and parity setting {are available only on UN!SERVO

{

{m)

{n)

{o)

Iv-C, VI-C, and VIH-C units), If not specificd, the setting will be system standard.
Set Tape Density Medium {555 bpi)
The argument group is: 12
Set Tape Density Low (200 bpi}
The argument group is: 13
Set Tape Parity Odd {binary standard) , @RI‘GTWAL PAGK: .InB
The argument group is: 14 @E P@@R QUA\
Set Tape Parity Even {BCD st:gznci_ard)

The argument group is: 15

MOTE: Density and parity setting routines set density and parity for ail tope vnits tind to a legical unit when multireel

processing. e ' __'/5/%,
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If the /O error routine has been entered by a call to NERCRS$ and an ERR clause has been found, controf goes 11 the
staternent number specified in the FORTRAN 1/0 reference. Control goes back to the }/O routine which detected the eiror,
if entry point NERCRS was used and no ERR clause has been specified. In this case, the following identifying mess.gc is
printed: )

*IJO CALLED AT SEQUENCE NUMBER $ OF P*

where $ is the sequence number shown in the compiler listing and P stands for MAIN PROGRAM or the name of the
subprogram. .

I the 1/O errar routine is entered by a call to NERCT$ and an ERR clause has been specified, control changes to the 1/0
calling program without the identifying message. If NERCTS is called and no ERR clause has been specified, the message

*FORTRAN V ERROR TERMINATION:’

is printed by NERRES. This is followed by a printed line identical to the identifying message. The enisuing walk back procass
prints one line for each subprogram over which walk back occurs indicating sequence or line number and the name of the
subroutine, Walk. back ceases when the main program is reached or when 200 tines have been printed.

The /O error routine is entered at NEFCL$ when a software end of file or @EOF card or the image @EOF+x {x is
nonsignificant) as the first word of a record is encountered. If an END clause has bzen specified, control goes to the 1/O
calling program without any messages at ail. If no END clause is specified, the following message is printed:

‘EXECUTION TERMINATED BY AN ATTEMPT TO READ PAST AN END OF FILE/

This is followed by the walk back process as described previously.

4.19.1. ERROR CODES AND ASSOCIATED MESSAGES

The following is a list of error codes, the contents of the FORTRAN V error word {NSTATS), and the error message provided
by the 1/Q routine where the error was detected.

FORMAT i/O List

00 Type Type Location of Variable in Program

Remark: Type of FORMAT specifications does not agree with type specitied by 1/O list.

— Message: 'ERROR — TYPE IN FORMAT IS NOT THE SAME AS THE INTERNAL TYPE.

Record image is displayed. Message is printed no more than once if error recurs in same /0 statement. No termination, if
ERR clause 1s not specified. .

o Character 00 . Location of Word in Format

Message: ‘ILLEGAL FORMAT CHARACTERS WERE ACCEPTED AS BLANKS. or
— ‘THE INTERPRETATION OF MEANIMNGLESS INPUT WAS ATTEMPTED.

Record image is displayed. Messages are not repeated if errors recur in same /O statement. No termination if ERR clause is
not specified.

02 ' 00 00 Location of Record -l

Message; 'RECORDS EXCEEDING MAXIMUM LENGTH ARE FAULTY.'

Record image is displayed. Messages are not repeated if same errar occurs in same /0O statement, No terraination if ERR

clause is not specified.
St
A-6 - j —
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The six possible ervor messages produced by NTRAN are:
(1) "'NTRAN ERROR® UMIT $: NO PACKET SPACE AVAILAELE,
This message indicates that ali avm!ublv NTRAN packets are in use and that another packet is requested.
Suggested Action: Reassmnble NTRAM and increnent the number-of-packets-parameter NPKTS.
{20 ""NTRANERROA " UNIT $15NOT AVAILABLE FOR NTRAN.
A reference to a unit was made thut is already in use by normal 1/Q. -mb], ?AGE ©
. G R gﬁw‘
Suggested Action: Change unit number, . ?00
{3} ""NTRANERROR® UNIT $§ NOT ASSIGNED.
A reference to an unassigned unit was made with a function other than write (1) or assign {19).
Suggestad Action: If a write functicn {1} had been used as the first reference, a dynamic assign of a FASTRAMND file
{scratch) would have been made. If a seratch file was not intended, an assignment has to he made either by function 19
tassign} or by an assign card.

(4] ""NTRAN ERROR™ UNIT § HAS IMPROPER DEVICE

Requested function is not available for the device assigined to this unit. The requested functicn will be ignored.
Sugrested Action: |f action is wanted for the requested function, a unit with anather davice assignzd has to bz used,

(B} TTNTRAN FRROR™ UNIT S HAS N | FGAL FIINCTION CODE

3 *'NTRAN ERROR™ UNIT $: NUMBES OF ARGUMENTS IN STACK EXCEEDS TABLE LEMGTH.

This message indicates that the numbar of arguments in call is greater than the maximum cailing sequence table lennih,
Sungested Action: Reassemble NTRAN and increase the MNCT length.

NOTE: The user must not change any arqument of an argument group before the function is completed; that is, belore the
status word (if any) has been changed from —1 to another value, All NTRAN functions are execuisd in scguencs;
the completion of one function implics eompletion, snceessful or unsuccessful, of at! precading functions.

4.12. NSTATS — THE I/0 eRROR STATUS WORD

New values for the FORTRAN V 1/O error status word have been added for more detailed error anslysis during execution of

a FGRTRAN V program. Contents of NSTATS is retrieved by the function ruterence | INSTAT{L) where L is irrelovant. The

value of MSTATS is set to zera following this ruference,

The farmat of the errar ward, NSTATS, is:

L 51 52 83 H2 J

S1 ahways contains the (FORTRAN V 1/O) error codz. Tha FLD function may by used to examin: the fields of (he error word,

Thi neve FORTRAMN YO errar routine {slomuent MIOERE) will search for an ERR or END clauza, Tovall alse print b error
ARt prOWLh,d Ly the calling O routine. 1 ihe error is aesoctilad with format interpretation anclfor a record (ehading &
line of MAMELIST 1/O), the ertire rocort is disydayed folloviing the message:

FRHIF FOLLOWING RECORD IS ERRONECUS Gf DOES NOT CORRES SPOMD TO FORMAT SPECHCATIONS'

1 ke file s tape, FASTRAND, drum, or en fitcrnote symbiont file, the unit noesher nsindicetesd inoshae message

WTOINIT o 1S I ERRORY A-7 /‘56 -
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5. FSBSFL--POSITION OVER FILES

5.1 IDENTIFICATION

POSITION OVER FILES.
ELEMENT NAME--FSBSFL.
AVAILABLE IN MSC~LOCALILB.
ADDED IN OCTOBER 1969,

5.2 PURPOSE

THIS ROUTINE WILL POSITION FORWARD OR BACKWARD THE SPECIFIC
NUMBER OF FILES ON NON-FORMATTED FORTRAN TAPES. BOTH TAPE MARKS
.AND SDF END-OF-FILE SENTINALS ARE RECOGNIZED BY THIS ROUTINE.

5.3. USAGE

CALL FSBSFL (LUN,NF,NSTAT)
HERE LUN IS THE FORTRAN LOGICAL UNIT NUMBER
NF IS THE NUMBER OF FILES TO SKIP. IF POSITIVE, POSITION
FORWARD. IF NEGATIVE, POSITION BACKWARD,
NSTAT IS THE STATUS CODE. POSSIBLE VALUES AND CAUSES ARE --
0=NORMAL RETURN
1=LOGICAL UNIT IS NOT ASSIGNED TO TAPE OR WAS NEGATIVE
2=POSITIONED BACKWARD TOO MANY FILES. THE TAPE IS
NOW POSITIONED AT THE START OF THE FIRST FILE,
3=UNRECOVERABLE,

5.4. ERROR MESSAGES
NONE
5.5. SPECIAL CONSIDERATIONS

A POSITION BACKWARD REQUEST WILL LEAVE THE TAPE POSITIONED AT THE
START OF THE PROPER FILE. IF THE TAPE IS POSITIONED IN FILE 3, A

CALL WITH NF = =1 WILL LEAVE THE TAPFE POSITIONED AT THE START OF
FILE 2,

ORICINAL PAGE Ig
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